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laTRODUCTIOM 
The Marez data buoy system was deployed on the Foula station for the first time 
on 4 December 1976. 1% the following months the buoy operated satisfactorily for 
nuKsh of the tiune, except during February 1977 when some data were lost because 
of a power supply failure and during March 1977 when the buoy broke adrift and 
went ashore on the coast of Shetland. During these periods good (although not 
complete) coverage of wave information was maintained using the data transmitted 
by the data-buoy and the back—up Waverider. 
However, in mid—June the performance of the system deteriorated and no further 
data were recorded by the buoy during the rest of the period covered by this 
report. The buoy was found drifting by MV Gorm Viking on 14 December 1977, 
and was subsequently redeployed on 19 January 1978, It was not until then that 
reliable data recording recommenced. 
Over this period wave data were recovered using the radio transmission, from the 
buoy, but the reliability of the link was less than had previously been the case, 
partly due to increasing interference and partly due to technical difficulties 
on the buoy. An added difficulty was that prior to this period the Waverider 
had drifted off—station and had not been replaced, so that when transmission from 
the buoy ceased there was no back—up transmission available. UEOOA instructed 
Mar ex to redeploy the Waverider at the meeting of the Technical Advisory Group 
of 18 October 1977, and the Waverider was redeployed on 25 November 1977* 
UKOOA expressed concern at the poor performance of the Foula data buoy system, 
and at ttmir meeting of 12 January 1978 they asked lOS to report to them in 
detail on the problems which had been experienced on the project. Accordingly,-
lOS arranged a meeting with Marex to discuss the problems which had occurred in 
the project. This took place at Marex House on 10 February 1978. 
The results of these discussions were reported verbally to the TAG on 11 April 1978, 
and the present document is the formal report promised on that occasion. 
The aims of the report are to document the causes of the failures which have 
occurred on the project, to detail actions which Marex have taken to overcome 
the problems and to suggest some courses of action which will improve the data 
return from the project in future. 
REPORT ON VISIT TO MAEEX LTD TO DISCUSS EROBtEMS EXPERIENCED IN THE 
FOFLA DATA BFOY SYSTEM OPERATIONS 
The meeting took place at Mare% House, Coves, Isle of Wight on 
10 February 1978. 
PEESENU^ Mkrex staff - Alan Ainslie 
Dr Martin Springett 
lOS staff - E G Pitt 
Dr C H Clayson 
The discussion began with a general review of the system and of problems/ 
failures experienced, this was followed by a detailed examination of 
similar equipment under test in the electronics laboratory and, finally, 
by a discussion of recommendations for action which could improve the 
future performance and reliability. 
System Performance 
Operations have been based on buoy servicing at intervals of nominally 
four weeks. However, during the period in which the failures were 
experienced inter-service intervals extended to six weeks or more on 
several occasions. This led to long periods of data loss. 
16 June 1977 10/11 Aug 17/18 Sept Nov 14 Dec 
l l ) [ 2 ) (W 
Prototype Production | Prototype Production 
The bar-chart shows the period under consideration divided by lines 
representing the service visits into the four inter-service periods. 
Also marked is the processor - either the production version or the 
prototype - which was in use during that period. 
Only ^ days of data were recorded in period ( 1 ) , and none at all in 
periods ( 2 ) , (3) and (^). The causes of failure are listed below. 
Period (1) An integrated-circuit memory failed after four days. 
Period (2) The testing and switching procedure which was applied to 
the processor immediately prior to deployment created a previously 
unrecognised logical fault condition. Recording was inhibited throughout 
the period. 
Period (3) Processor failure due to ingress of water when the plastic 
izodule case leaked. 
Period CUl This period ended when the buoy was found adrift by MV 
Gorm Viking. The buoy broke away when the wire rope which connected 
the taut wire to the anchor clump abraded through. The cause of the 
processor failure is not known since the processor is still with British 
Rail, presumably lost. 
Discussion Before 16 June the data return from the buoy had been highly 
satisfactory. The failure in period (l) was due to a fault which 
developed in one program store location. Marez assured us that they 
burn-in all integrated circuits properly before a module is used on the 
buoy, so this fault could probably not have been prevented. It is 
presumed that the electronics were adequately protected against ILghkning 
strike and pick-up of significant voltages from the transmitter. 
(This point was not checked during this visit, but previous technical 
discussions have confirmed that this is the case). 
Trouble experienced with low received signal strength from the radio 
transmitter (trouble which first became apparent in period (l)) was 
attributed to poor contact in an EO 'Watermate' connector. These 
connectors use beryllium copper contacts and ICS has not had any significant 
trouble with them in the towed Hermes profiling fish over several years' 
use. Although the gold-plated version of these connectors would undoubtedly 
be better, it is felt that attention to cleaning and vaselining the 
connectors should suffice: it is realised that this may not be easy 
on the buoy at sea. 
At the start of period (2) the microprocessor system latched-up due to 
an unfortunate sequence of connections during installation - this latch-up 
problem has since been remedied by software modifications. In addition, 
Marex are in the process of making a waterproof test set which will be 
plugged into a connector on the buoy module at sea: this will enable the 
performance of a module to be checked at the time of its installation. 
The possibility of setting up a service facility in Shetland was raised 
but Marex considered that this was not practical in view of the equipment 
which would have to be tied up in Shetland for only infrequent use. We 
were not entirely convinced by this argument, especially since the shipping 
of modules up and down "between Cowes and Shetland seems to be a distinctly 
risky business (a subject referred to again later).. 
Early in period (3) the processor failed due to the ingress of water into 
the plastic module case. The leak was caused by a hair-line crack which 
Marex consider was the result of rou^ air-freight handling. The damage 
(which /^as visible) was thus presumably caused during shipment from Cowes 
to Scalloway since the modules are leak tested with air under pressure 
during servicing at Cowes. Since this incident, special transit cases have 
been constructed for the modules. 
The production processor used, during (1^ ) had been mislaid by British Rail 
so it was not available for inspection or testing. However, the fault 
which caused the data loss may have been due to a battery or battery -
charging malfunction, as evid.enced by some trends in the (excessively 
garbled) data recovered. The power supply system incorporates NiCd. 
rechargeable cells which are charged, at suitable intervals under control 
by the microprocessor, from air-depolarised cells. The stable voltage 
of the NiCd cells then allows the design of efficient voltage regulators 
although the overall power efficiency is probably not improved very 
significantly by this method. The reliability of KiCd cells under this 
cycling regime may be a significant factor in the overall system reliability 
and sealed gel-electrolyte lead acid could be a better choice. It was 
understood that the rechargeable batteries were replaced at 6-month 
intervals, together with a number of other 'perishable' components such 
as connectors (to which reference is made above). 
The failed mooring which caused, the buoy to drift off-station was in 
Aberdeen and not available for inspection. However, Marez informed us 
that the wire rope which was connected to the taut line and threaded 
through the mooring clump had abraded through. A modification to this 
part of the mooring which eliminates the wire rope should eliminate 
the problem. Ho protection anodes are used in this part of the mooring. 
Module construction 
Most of the data gathered so far with the buoy lias been with the prototype 
system using wire wrap connections. The new (production) system was 
engineered in a modular fashion using printed circuit boards in edge 
connectorg on a mother-board in a card frame. In the redesign some 
important improvements were made such as the .^-wire link control panel 
interface, allowing in-situ monitoring and control. Detail design 
changes such as the incorporation of an integrating Analogue to Digital 
convertor in place of the original successive approximation type have 
also been made. 
The general standard of construction was good and the design appeared 
sound so far as one could judge from this brief acquaintance. The 
performance of the Memodyne data logger in this application has been rather 
disappointing so far\ but although one could see some deficiencies in its 
design, it is used in several commercial oceanographic instruments with 
apparent success. In particular the head carrier seemed to have excessive 
free play which might lead to varying skew although the head does, of 
course, have an integral tape guide. Since the head carrier also holds 
the pinch roller one could imagine that sudden acceleration of the capstan 
would tend to move the head carrier towards the take-up spool end of the 
cassette due to rotational inertia and friction in the pinch roller 
assembly. As there is apparently surplus storage capacity available, 
it might be worth reducing the packing density to 6l5 bpi: presumably 
this is achieved by an increase of capstan diameter. It is also 
recommended that the tape in new cassettes is spooled back and forth a 
few times, to ensure that it is free, before loading in the loggers. 
The relative merits of the Memodyne and Sea-data tape decks was discussed -
with lOS pointing out the much greater robustness of the Sea-data and the 
electronic deskewing on repli^r feature. However, Marez will not consider 
such a major change at this stage. 
Conclusions 
After several months of reliable operation, the system has had a 
succession of failures - some due to bad luck, some due to design 
inadequacies which showed up only in operational conditions and some due, 
possibly, to inadequate maintenance. It is to be expected that a data 
buoy system will not succeed in achieving very high data capture reliability 
(at least in its early days) due to operational problems. A microprocessor 
based system can be expected to be prone to total disablement by relatively 
simple faults which might have caused only partial data loss in a modular, 
k 
rather thaa a centralised, system. An unattended microprocessor-
based system must, therefore, he checked out extremely carefully after 
installation: the new monitoring and control test box should make an 
important contribution to this procedure. 
Experience over the months during which the failures have occurred 
suggest that there is considerable risk attached to the transhipment 
of processors between Cowes and Shetland, and it may be that some simple 
test/service facility should be established in Shetland so that such 
routine transhipment is not required. It is clear that much valuable 
data would have been saved if the faults had been detected earlier in the 
recording period. In future a more determined effort will be made by 
IMarex to change the modules at intervals of less than one month, and a 
full-time project coordinator has been assigned to the project to 
improve control and coordination. 
With regard to the electronics and software design, it would be presumptuous 
to make any detailed criticism without making a thorough study of the 
system. The overall impression was, indeed, favourable and it is hoped 
that there are now no more undetected bugs. The performance of the 
tape units is still a matter for concern: a bit error rate of greater 
than 1 in 10 is quite unacceptable for this type of equipment. The 
standard of construction of the Marex electronics and module hardware 
appeared to be very satisfactory. External hardware was not, of course, 
available for examination. 
CHCL&YSOE and E G PITT 
6 March 1978 
MARINE EXPLORAriGA 
'j nil 
J j ' . h - J J : ) j \ 
; M r . E . G . Pit t 
i Inst i tute of Oceanographic S c i e n c e s 
I C r o s s w a y 
! Taunton 
! S o m e r s e t TA1 2CW 
A R A / M M B / 2 5 5 7 / 7 8 
17th May 1978 
Dear T e d , 
Thank you f o r the draft copy of the Foula Data Buoy o p e r a t i o n s r e p o r t 
r e c e i v e d today . T h i s i s an a c c u r a t e d e s c r i p t i o n , wi th one o r two 
m i n o r e x c e p t i o n s : 
1. It i s not c l e a r that the non—replacement of the W a v e r i d e r w a s a 
UKOOA d e c i s i o n , not a M a r e x l a p s e . 
2 . Our t e m p e r a t u r e c y c l i n g f a c i l i t y w a s not a v a i l a b l e during 
the per iod d e s c r i b e d , s o "burn in" r e f e r s only to an adequate 
t e s t p e r i o d , although t e m p e r a t u r e cyc l ing wi l l be c a r r i e d 
out in f u t u r e . 
3 . It i s quite p o s s i b l e to c l e a n and g r e a s e the c o n n e c t o r s 
at s e a and th i s i s done. The addition of blanking c o n n e c t o r s 
during handling has been m a d e . 
4 . It i s not c l e a r that the "mooring c l a m p " m o d i f i c a t i o n 
h a s been c a r r i e d out. T h e s e n t e n c e could be a m e n d e d to 
m a k e t h i s c l e a r , e . g . "A modi f i ca t ion h a s been m a d e to th i s 
part of the m o o r i n g which e l i m i n a t e s the w i r e rope and should 
s o l v e the p r o b l e m . " 
5 . C o r r o s i o n at the bottom end of the moor ing i s min imal^ 
h o w e v e r a n o d e s a r e now u s e d a s an additional s a f e g u a r d 
fo l lowing lOS r e c o m m e n d a t i o n s . 
A R A / M M B / 2 5 5 7 / 7 8 
17th May 1978 
6 . W e f e e l that "due^ p o s s i b l y to inadequate back up Faci l i t ies" would 
be a f a i r e r d e s c r i p t i o n than "inadequate maintenance . " Our f i e l d personne l 
have w o r k e d e x t r e m e l y hard and have of ten c a r r i e d out module c h a n g e s 
and d e p l o y m e n t s under v e r y d i f f icu l t condi t ions . 
T h e above a r e points of detai l but the addition of a t e s t / s e r v i c e f a c i l i t y 
in S h e t l a n d would be a s i g n i f i c a n t c h a n g e . W e a lready have a w o r k 
a r e a w h e r e module a s s e m b l y and f i e l d t e s t ing can be c a r r i e d out. 
T o dupl icate the t e s t / s e r v i c e f a c i l i t y w e have at C o w e s w o u l d , h o w e v e r , 
be i m p r a c t i c a b l e a s it would need f u l l - t i m e s taf f to have the s a m e 
capabi l i ty . 
T h e method p r o p o s e d to o v e r c o m e the t r a n s p o r t d i f f i c u l t i e s i s a s 
f o l l o w s ; 
1. Have t h r e e p r o c e s s o r s ava i lab le f o r the pro jec t . T h i s w i l l enable 
a m i n i m u m of one s p a r e s y s t e m to be ava i lab le at al l t i m e s . M a r e x 
w i l l have the third p r o c e s s o r c o m p l e t e d within one month. 
2. Comple t ion of the f i e l d t e s t s e t ; th i s to be ava i lab le f o r all module 
c h a n g e s . T h i s w o u l d , wi th the addition of s o m e b a s i c e l e c t r o n i c 
t e s t i n s t r u m e n t a t i o n , prov ide the b a s i s of an adequate t e s t / s e r v i c e 
f a c i l i t y in S h e t l a n d . Modules could be kept t h e r e and any fau l t s put 
r ight by printed c i r c u i t board r e p l a c e m e n t . T r a n s p o r t to C o w e s would 
be n e c e s s a r y only if the fault could not be c o r r e c t e d by t h i s m e a n s . 
( T h i s i s ra ther a l o n g - w i n d e d w a y of say ing that w e a g r e e but w i l l 
need a product ion t e s t s e t with full t e s t p r o g r a m s and a th ird p r o c e s s o r 
module b e f o r e it can be i m p l e m e n t e d ) . 
With r e g a r d to the v a r i o u s r e p o r t s wr i t t en by M a r e x p e r s o n n e l , w e have 
no object ion to t h e s e being p a s s e d on to UKOOA in the ir p r e s e n t f o r m . 
Y o u r s s i n c e r e l y . 
A . R . A i n s l i e 
Managing D i r e c t o r
R e f : A R A / D K / 2 2 2 2 / 7 8 
24th . F e b r u a r y , 1978. 
M r . E . G. P i t t , 
Inst i tute of Oceanographic S c i e n c e s , 
C r o s s w a y , 
"Taunton, 
S o m e r s e t , TA1 2 D N . 
D e a r T e d , 
, \ ..- J"^ ' 
J t t d i l 
W e s t S h e t l a n d s Data Buoy. 
Here i s the s u m m a r y of data buoy o p e r a t i o n s p r o m i s e d in 
m y l e t t e r of 16th. F e b r u a r y . 
It i s a s u m m a r y of any p r o b l e m s which have o c c u r e d , rather 
than a deta i led s u m m a r y of the c o m p l e t e opera t ion . T h e 
intention i s to def ine whether any of the p r o b l e m s could r e c u r , 
and the s t e p s taken to prevent th i s happening. 
One fac tor which i s not c o v e r e d i s operat ing c o s t , u s u a l l y a 
m a j o r f a c t o r in data gather ing o p e r a t i o n s . The F o u l a projec t 
h a s indicated that the budget i s r e a l i s t i c , prov ided , of c o u r s e 
that a high l eve l of data return i s a c h i e v e d . T h i s s u p p o r t s the 
conc lus ion that s m a l l data buoys can be an e f f e c t i v e method of 
data aquis i t ion in r e m o t e a r e a s . 
We would w e l c o m e any c o m m e n t s on the e n c l o s e d s u m m a r y . 
Y o u r s s i n c e r e l y , 
A . R . A I N S L I E . 
D i r e c t o r . 
Mar ine Explorat ion L i m i t e d . 
E n d . 
c . c . D r . R e e s a n d M r . Wool len , 
Data Buoy Operat ion W e s t of The S h e t l a n d I s l e s 
T h i s br ie f s u m m a r y has been w r i t t e n wi th the p u r p o s e of 
ident i fy ing any f a c t o r s w h i c h have c a u s e d l o s s of data and 
the s t e p s taken to e l i m i n a t e t h e s e . 
Content s a r e a s f o l l o w s : 
1 . Hull 
2 . Mooring 
3 . E l e c t r o n i c s 
4 . Operat ion 
5 . F u r t h e r d e v e l o p m e n t s 
6 . C o n c l u s i o n s 
1. IHull 
1 . 1 . D a m a g e to the hull o c c u r r e d when the buoy w a s driven 
onto a rocky c o a s t on the Shet land I s l e s in s t o r m 
c o n d i t i o n s . T h e buoy r e m a i n e d a w a s h in heavy s e a s 
f o r 3 - 4 days b e f o r e being s e c u r e d on s h o r e . 
T h e hull damage w a s s u p e r f i c i a l , and it re ta ined 
f lo tat ion and s t r u c t u r a l in tegr i ty . The m o d u l e s w e r e 
p r o t e c t e d by the hull and w e r e undamaged . 
R e p a i r s w e r e e f f e c t e d at C o w e s and the buoy w a s r e -
dep loyed at s e a l a t e r in the projec t . 
1 . 2 . A v e s s e l s t r u c k the buoy n e a r the m o o r i n g point and 
dented the hul l . D a m a g e to the hull w a s s u p e r f i c i a l 
and the m o o r i n g w a s intact . The buoy w a s , h o w e v e r , 
d i s m a s t e d and had to be brought a s h o r e f o r r e p a i r . 
T h e buoy w a s towed a s h o r e , c o n f i r m i n g that s l o w 
s p e e d , t o w i n g i s f e a s i b l e . 
S u m m a r y of hull p e r f o r m a n c e : 
( 1 ) Hull s t r e n g t h i s su f f i c i en t to w i ths tand e n v i r o n -
menta l f o r c e s and c o l l i s i o n . 
( 2 ) T h e m a s t w i l l wi thstand env ironmenta l f o r c e s 
but m a y be damaged by s e v e r e c o l l i s i o n . 
I n c r e a s i n g the s t rength of m a s t and r igg ing would 
probably not prevent s e n s o r d a m a g e in s u c h a 
c o l l i s i o n . 
2 . Moor ina 
2. 1. T h e c a u s e of the f i r s t moor ing f a i l u r e i s unknown a s all 
r e m o v a b l e f i t t i n g s w e r e taken by the l o c a l s and not r e c o v e r e d . 
2 . 2. The s e c o n d f a i l u r e w a s c a u s e d by a b r a s i o n of a s t e e l 
w i r e s t r o p which w a s used to fas ten the c l u m p w e i g h t s 
t o g e t h e r . T h i s w a s done on s i t e and w a s not part of the 
m o o r i n g d e s i g n . 
S i n c e then , chain we ight has been u s e d , s h a c k l e d to the 
bottom of the taut w i r e . T h i s e l i m i n a t e s t h i s type of 
f a i l u r e . 
2 . 2 . cont 'd 
T h e m o o r i n g had operated for 3 5 w e e k s , w h i c h i s a b o v e 
the d e s i g n l i f e of 25 w e e k s . W e a r and c o r r o s i o n w e r e 
n e g l i g i b l e . 
T h e m o o r i n g w a s not r e p l a c e d on s c h e d u l e b e c a u s e t h e 
c o n t r a c t had ended and it w a s not known f o r how long it 
would be ex tended . T h i s in format ion w a s needed to 
d e c i d e w h e t h e r to r e p l a c e the m o o r i n g o n l y , o r the 
c o m p l e t e buoy. 
S u m m a r y of m o o r i n g p e r f o r m a n c e : 
( 1 ) Moor ing s t rength and r e s i s t a n c e to c o r r o s i o n and 
( 2 ) F a i l u r e could o c c u r through faulty a s s e m b l y o r 
d e p l o y m e n t . R i g o r o u s qual i ty contro l for t h e s e 
o p e r a t i o n s wi l l prevent t h i s . 
( 3 ) T h e buoy i s in an a r e a wi th f requent trawl ing a c t i v i t y 
w h e r e the l o s s rate of m o o r e d equipment ( e . g . 
c u r r e n t m e t e r s ) w o u l d j p r o b a b l y b e h i g h . S u c h v e s s e l s 
m a y avoid the buoy, but it has not been dep loyed 
f o r long enough to e s t i m a t e the probabi l i ty of 
m o o r i n g damage by sh ipping . 
( 4 ) A method of t ransmit t ing the buoy ' s pos i t ion a s h o r e 
wou ld r e d u c e any data l o s s o r r e p a i r c o s t s 
a s s o c i a t e d wi th shipping d a m a g e . 
3 . E l e c t r o n i c s 
3 . 1 . A c r a c k in the printed c i r c u i t board of one of the p o w e r 
s u p p l i e s c a u s e d a high current dra in , w h i c h c a u s e d the 
bat tery to go f l a t a f ter about t w e l v e d a y s . T h e r e p l a c e -
m e n t board w a s modi f i ed by addit ional s u p p o r t s . T h e 
product ion s y s t e m d o e s not u s e t h i s board. 
3 . 2 . A s t o r e in tegrated c i rcu i t f a i l ed a f t e r about four days ' 
opera t ion . T h i s w a s r e p l a c e d . 
T h i s component w a s of high qual i ty and w a s r e p l a c e d by 
an ident ica l component . 
3 . 3 . On the f i r s t deployment of the product ion e l e c t r o n i c s , 
a l og i c e r r o r prevented the e l e c t r o n i c s f r o m start ing 
when the power w a s appl ied. T h i s w a s a des ign fault 
and w a s r e c t i f i e d . 
3 . 4 . T h e e l e c t r o n i c s operated throughout the deployment and 
r e c o r d e d v a l u e s e v e r y hour^ but the v a l u e s w e r e i n -
c o r r e c t b e c a u s e the tape r e c o r d e r b e c a m e w e t . When 
dr ied out , the unit w a s found to be funct ioning c o r r e c t l y . 
The l eak w a s due to a ha ir l ine c r a c k in the module , 
c a u s e d by a i r l i n e baggage handl ing. T h e f o r c e s 
w e r e l a r g e , a s the module b a s e surround had been 
broken in p l a c e s . 
The module w a s r e p l a c e d , and f o r al l subsequent t r a n s -
por ta t ion , the m o d u l e s w e r e c a r r i e d in s p e c i a l l y 
manufac tured c a s e s to prevent s u c h d a m a g e . 
3 . 5 . T h e f i r s t product ion e l e c t r o n i c s module w a s los t by 
B r i t i s h Rai l and the c a u s e of f a i l u r e a f ew hours a f ter 
dep loyment i s not y e t known. 
S u m m a r y of E l e c t r o n i c s P e r f o r m a n c e : 
( 1 ) The s e n s o r s a r e s u f f i c i e n t l y r e l i a b l e for data buoy 
operat ion . 
(2 ) T h e fau l t s wh ich have o c c u r r e d have been minor and 
e a s i l y r e c t i f i e d . No bas i c d e s i g n f l a w s have been 
found. 
( 3 ) T h e p r o c e s s o r has s u r v i v e d w r e c k i n g on a rocky 
c o a s t in s t o r m condi t ions , v e s s e l c o l l i s i o n and 
handling by a i r l i n e s without d a m a g e . It appears to 
be s u f f i c i e n t l y robust for data buoy operat ion . 
(4) A m i n o r fault occurr ing s o o n a f t e r deployment can 
l ead to a m a j o r l o s s of data. A method of conf i rming 
on s h o r e that data a r e being r e c o r d e d on the buoy 
would prevent t h i s . 
( 5 ) A long c o m m i s s i o n i n g p e r i o d , including a soak t e s t 
and t e m p e r a t u r e c y c l i n g , i s n e c e s s a r y for a p r o -
c e s s o r which wi l l operate unattended on a data buoy. 
4 . Operat ion 
4 . 1 . During th i s operat ion it h a s of ten not been p o s s i b l e 
to v i s i t o r deploy buoys when planned b e c a u s e of 
w e a t h e r c o n d i t i o n s . T h e long i n t e r v a l s between s o m e 
s e r v i c e v i s i t s have^ unfortunately^ c o i n c i d e d with 
r e c o r d i n g s y s t e m f a i l u r e s . 
T h e operat ion i s now s c h e d u l e d s o that s e r v i c e v i s i t s 
a r e o r g a n i s e d at s h o r t e r i n t e r v a l s . 
4 . 2 . B e c a u s e the e x a c t d a t e s f o r s e r v i c i n g a r e not p r e d i c t a b l e , 
the ident i ty of the s e r v i c e p e r s o n n e l h a s depended on 
t h e i r ava i lab i l i ty at that tinne. T h i s h a s led to a l a c k of 
cont inui ty . 
An e x p e r i e n c e d operator i s now at tached full t i m e to the 
p r o j e c t , and g o e s on e v e r y s e r v i c e v i s i t . Hi s dut ie s 
inc lude qual i ty control of the equ ipment a s s e m b l y and 
opera t ion . 
5 . F u r t h e r D e v e l o p m e n t s 
A s a r e s u l t of the r o u l a opera t ion , the fo l lowing additions to 
the s y s t e m would appear to be use fu l : 
5 . 1 . P o s i t i o n Indicator 
F o r t h e s e J s o m e kind of l ink to s h o r e i s needed . 
( 1 ) T h e simplest method is to u s e t h e existing h a r d -
w a r e f o r s a t e l l i t e pos i t ion f ix ing . T h i s i s low 
c o s t cind of proven p e r f o r m a n c e . It w i l l be u s e d 
on the buoy for any p r o j e c t / l o c a t i o n w h e r e a 
su i tab le s a t e l l i t e i s ava i lab le . T h e avai labi l i ty 
of s a t e l l i t e s f o r th i s purpose i s planned to i n c r e a s e , 
but i s insuf f i c i en t at p r e s e n t . 
(2 ) The data l ink deve loped by Mar e x f o r current 
m e a s u r e m e n t s can be u s e d to c o n f i r m that the 
m o o r i n g i s intact and at the s a m e w a t e r depth. 
If s o , t h e r e i s a v e r y high probabi l i ty that it i s 
s t i l l at the s a m e locat ion . Deve lopment of th is 
i t e m i s near ing c o m p l e t i o n . 
( 3 ) Hyperbo l i c navigation s y s t e m s - D e c c a / O m e g a 
and s a t e l l i t e navigation s y s t e m s can be used f o r 
buoy pos i t ion f ix ing . The f e a s i b i l i t y of us ing 
t h e s e has been s tud ied , but f o r v a r i o u s r e a s o n s 
(e.g. c o s t , power consumpt ion , ambigui ty) 
they a r e not su i table at p r e s e n t . 
5 . 2 . Data Record ing Indicator 
T h e s e a s s u m e that a link to s h o r e i s a v a i l a b l e . 
( 1 ) T h e s i m p l e s t method i s to s e n d a s ignal c o n f i r m i n g 
that the data s e q u e n c e i s c o m p l e t e d . T h i s wi l l 
c o n f i r m that the p r o c e s s o r has w o r k e d c o r r e c t l y , 
but not that the r e c o r d e r has advanced . To date , 
on e v e r y o c c a s i o n that the p r o c e s s o r has worked 
c o r r e c t l y , the tape has r e c o r d e d . Dual r e c o r d e r s 
work ing in paral le l could be u s e d to reduce the 
p o s s i b i l i t y of tape r e c o r d e r f a i l u r e . 
T h i s s y s t e m would be s i m p l e to deve lop and could 
be t r a n s m i t t e d o v e r the w a v e r i d e r channel , and 
thus u s e d for the Foula p r o j e c t . Only a v e r y 
5 . 2 . (1 ) cont 'd 
s i m p l e s igna l would be n e c e s s a r y and i t s a b s e n c e 
would indicate a fault in the p r o c e s s o r . 
( 2 ) A c o m p l e t e e n d - t o - e n d c h e c k could be prov ided 
by having a read-a f t e i—wri te r e c o r d e r . T h e s e a r e 
a v a i l a b l e , and the p r o c e s s o r could be m o d i f i e d 
to check the r e c o r d e d data wi th that c a l c u l a t e d . 
A s igna l that the r e c o r d e d data w a s c o r r e c t _ 
could be t r a n s m i t t e d to s h o r e . T h i s cou ld , a g a i n , 
be a s i m p l e s i g n a l , not a t r a n s m i s s i o n of al l 
r e c o r d e d data. 
T h i s so lut ion i n v o l v e s an a p p r e c i a b l e amount of 
deve lopment w o r k . T h i s w i l l be undertaken w h e n 
the p r e s e n t deve lopment p r o j e c t s a r e c o m p l e t e d . 
Conc lus ion; 
1. T h e operat ion to date has not r e v e a l e d any b a s i c des ign 
f a u l t s w h i c h would p r e v e n t the buoy s y s t e m m e e t i n g the 
d e s i g n c r i t e r i a . 
2 . T h e operat ion i s f e a s i b l e in r e m o t e l o c a t i o n s us ing s h i p s 
of c o n v e n i e n c e . 
3 . To a c h i e v e a high l e v e l of data r e t u r n , a ful l s p a r e s back—up 
(hul l , m o o r i n g , e l e c t r o n i c s , s e n s o r s ) i s n e e d e d , and t h e s e 
m u s t be a v a i l a b l e without de lay . 
4 . D e v e l o p m e n t s p lanned and in p r o g r e s s w i l l p r o v i d e m e a n s to 
t r a n s m i t to s h o r e c o n f i r m a t i o n that the buoy i s on s ta t i on , 
and i s r e c o r d i n g data . T h i s w i l l i m p r o v e data return and 
r e d u c e operat ing c o s t s . 
2 O-S:!! 
MARINE EXPLORATION LIMITED CO/v'ES I S L E OF WIGHT 
Foula Data B u o y S e r v i c e X 2 9 2 
4 - 5 N o v e m b e r 
P e r s o n n e l : M . S . Mart in 
G . V e n a b l e s 
O b j e c t i v e s : 
1 . T i m e t a b l e 
3 N o v . 
4 N o v . 
- T o c h a n g e e l e c t r o n i c s module^ b a t t e r y m o d u l e , 
h e a v e s e n s o r module 
- T o i n s p e c t the upper m o o r i n g by d iv ing 
- To make measurements of environmental 
conditions at the time of the visit for 
comparison with recorded data. 
T r a v e l to Gatwick — (a l low two h o u r s at l e a s t f r o m 
P o r t s m o u t h by h i r e c a r ) 
1400 A r r i v e d S c a l l o w a y . 
Rebui l t b a t t e r y module - t h e r e w a s w a t e r in it; n e e d s 
t r a n s p o r t i n g t o M a r e x f o r t e s t i n g / r e p a i r . 
Handed c h e q u e to W . S c o t t . 
1 500 L e f t for locat ion . 
2100 A r r i v e d on loca t ion - buoy v i s i b l e a t 2 m i l e s on r a d a r , 
1 / 2 m i l e f o r f l a s h i n o l i oht . 
L^nanog ! c t r o n i c s and b a t t e r y m o d u l e s , f a i l e d to 
c h a n g e h e a v e m o d u l e or Inspect m o o r i n g , 
2 3 0 0 Le f t s ta t i on f o r ScalIo\/^/ay. 
5 N o v . 0 5 3 0 A r r i v e d S c a l l o w a y . 
R e t r i e v e d c a s s e t t e s , l e f t m o d u l e to be f o r w a r d e d to 
M a r e x by W . S c o t t . 
1100 Lerc by tax i f o r S u m b u r g h . 
1205 P l a n e l e f t S u m b u r g h . 
N o v . 0 1 0 0 A r r i v e d C o w e s / I 
2 . R e a d i n g s 
a ) B u o y l o c a t i o n . D e c c a R e d : C 2 . 7 5 
G r e e n : JGlO.28 
P u r p l e : A67.6S 
T h e s e a r e a s p r e v i o u s r e p o r t - Capta in c o n f i r m e d no s h i f t in 
p o s i t i o n . 
b ) M e t . at 2 1 0 0 4 N o v e m b e r . 
W i n d S p e e d : 9 m i n . 10 a v . 12 m a x . k t s . 
Wind D i r e c t i o n : 3 1 5 m a g . 
A i r T e m p e r a t u r e : 1 0 . 5 C 
W a t e r T e m p . : 1 0 . 6 ° C 
B a r o m e t r i c P r e s s . 0 9 9 6 . 0 m b . 
W a v e s : H s = 2 m. ( e s t i m a t e d ) 
c ) B a t t e r i e s . Old : not m e a s u r e d 
N e w : 2 7 . 7 7 , 2 7 . 8 5 v . 
d) P a d l o c k s . E l e c t r o n i c s m o d u l e ( w a s ) K 
H e a v e m o d u l e M 
3 . W o r k S c h e d u l e 
On ar r iva l in ScalloA'ay, the "Sceptre ." was ready at the quay. 
T h e s p a r e b a t t e r y m o d u l e w a s o p e n e d up and found t o c o n t a i n s o m e w a t e r , 
about 1 - 2 p i n t s . T h i s w a s r e m o v e d and the m o d u l e d r i e d o u t , tube 
c o n n e c t i o n s c h e c k e d and O - r i n g r e g r e a s e d . B a t t e r y v o l t s and p o l a r i t i e s 
w e r e r e c o r d e d . 
" S c e p t r e " then s a i l e d f o r l o c a t i o n on a c l e a r e v e n i n g w i t h a l ight NW w i n d 
and f a i r s w e l l r u n n i n g . 
C l o u d s c l o s e d o v e r d u r i n g the e v e n i n g and at the b u o y location, c o n d i t i o n s 
w e r e j u d g e d j u s t p o s s i b l e f o r w o r k , due to the l ight w i n d . T h e s e a w a s 
c h o p p y . 
" S c e p t r e " l e f t d e c k l i g h t s on and p l a y e d a s e a r c h l i g h t on t h e b u o y a s m u c h 
a s p o s s i b l e . T h i s w a s e s s e n t i a l s i n c e t h e r e w a s no m o o n l i g h t . 
R e c o r d e r and b a t t e r y m o d u l e s w e r e e x c h a n g e d . T h e n e w s p a n n e r s 
w o r k e d w e l l and a l l c o n n e c t o r s l o c k e d e a s i l y wi thout b i n d i n g . 
T h e a i r t e m p e r a t u r e p r o b e w a s w a s h e d w i t h f r e s h w a t e r . 
/2 
O i l R i g 
A s e m i is l oca ted about 4 . 5 n . m i l e s NNW of the buoy at p r e s e n t . We 
sl iuuld inform them of the b u o y ' s p r e s e n c e and p r o j e c t ou t l ine to a id 
s e c u r ^ y . 
T i m e spent on the buoy w a s 2% h o u r s , w h i c h r e p r e s e n t e d about a 
p h y s i c a l l i m i t . 
Heave module changing and a div ing inspec t ion w e r e not t h e r e f o r e , 
u n d e r t a k e n . 
" S c e p t r e " then re turned to S c a l l o w a y . 
At 0 8 3 0 the r e c o r d i n g module w a s opened and the c a s s e t t e s r e t r i e v e d . 
Both had a d v a n c e d about |-a.lf\vay. T h e module c o n t a i n e d w a t e r , about 
one cupfu l . S o m e c o n n e c t o r s on the l id w e r e c o r r o d e d and the 
a l u m i n i u m c a r d box s h o w e d s t r e a k s , indicating a l e a k at the t o p , wh ich 
dr ipped d o w n w a r d s . ' 
T h e l o w e r c a s s e t t e r e c o r d e r w a s c o a t e d with w a t e r d r o p l e t s ( th is is the 
p r o c e s s e d data r e c o r d e r ) . 
T h i s module w a s d r i e d , r e s e a l e d and l e f t wi th W . S c o t t f o r f re ight ing 
to M a r e x f o r c h e c k i n g / r e p a i r . , 
4 . Inventory 
R e m a i n i n g in VV . S c o t t ' s s t o r e a r e : \ 
Z o d i a c and r o c k e t s , o a r s , r e p a i r k i t , i n f l a t e r , m o d u l e c a r r i e r . 
One b a t t e r y m o d u l e (has l e a k e d , n e e d s changing) 
One h e a v e m o d u l e ^ condi t ion? 
One tool bag wi th - carab ino c l i p , w a t e r b o t t l e , f l a r e , one pad lock K 
(no k e y ) , bag of s h o r t b o l t s 
One po lythene bag wi th - two f l a r e s , two t o r c h e s , r i n g s p a n n e r , one 
b r o k e n tube s p a n n e r , one paint b r u s h , three 
long b o l t s , 3 f t . po lythene tube 
P l u s - a s s o r t e d poly tube , b r a i d l i n e , 3 x plyv/ood d i s c s , 4 r u b b e r d i s c s , 
50 c a b l e t i e s , 1 / 2 paper r o l l . W a v e r i d e r m o o r i n g . 
M. S . MARTIN. 7th. N o v e m b e r , 1977 / 3 
CC : P G D / B J A V O 'C/LjA/X292 
MARINE EXPLORATION LIMITED COvVES I S L E OP WIGHT 
P o u l a : W a v e r i d e r Deployment: 
D a t e s 21 . 1 1 . 7 7 . - 2 6 . 1 1 . 7 7 . 
E n g i n e e r : B . A l t m a n 
P r i n c i p a l E v e n t s • 
2 1 . 1 1 . 7 7 . 1230 
1430 
2 2 . 1 1 . 7 7 . 
2 4 . 1 1 . 7 7 . 0 9 0 0 
1840 
2 5 . 1 1 . 7 7 , 
2 6 . 1 1 . 7 7 , 
1430 
1630 
1 6 1 5 
1649 
1655 
1715 
2000 
2 0 3 0 
2 1 0 0 
0 9 3 0 
A r r i v e P e t e r h e a d . 
V i s i t P h i l l i p s at A s c o B a s e . 
C h e c k W a v e r i d e r and m o o r i n g , t e s t W a v e r ider , 
P u r c h a s e d m o o r i n g w e i g h t . 
A r r i v e d A s c o B a s e . 
W a v e r ider s w i t c h e d on and loaded onto 'S tad 
S c o t s m a n ' w i t h m o o r i n g and w e i g h t . 
S a i l e d f o r A t l a n t i c I . 
On data buoy s i t e . 
On l o c a t i o n . 
Off" to l ay W a v e r i d e r . 
B u o y in the w a t e r . 
W e i g h t r e l e a s e d . 
B a c k on l o c a t i o n . 
S e n t p a n e l - m e t e r up to A t l a n t i c I . 
L e f t l o c a t i o n . 
C h e c k W a v e r ider and s e c o n d look f o r da tabuoy . 
A r r i v e d P e t e r h e a d . 
W ork )ne : 
T h e W a v e r ider w a s la id on D e c c a at : 
R e d C 3 . 1 
G r e e n J 3 0 . 2 
P u r p l e A 6 7 . 7 
A t a b e a r i n g and d i s t a n c e f r o m A t l a n t i c I of 1 2 5 ° , 3 . 7 5 n . m . 
A t no t i m e during the t h r e e o c c a s i o n s of be ing on the l o c a t i o n w a s the data buoy 
v i s i b l e . Condi t ions w e r e : w i n d N N E 4 - 5 ; s e a m o d e r a t e s w e l l ; l ight p o o r . 
B A / J B / R 2 6 4 
30th N o v e m b e r , 1977 B . A L T M A N 
MARINE EXPLORATION L IM ITED 
OATAWFI .L WAVr RIOER BUOY SERVICE SHEET 
Dejiloyinent 
Date of calibration 
Scfia No: Top Hatch 6 6 7 9 
Hull 6 6 7 9 
F o u l a 
October 7 / 
1 Next calibration due 
M a y 7 8 
MECHANICAL STATUS 
Antenna 
Antenna nuts 
Antenna washers 
Antenna spring 
Antenna, seating 
Swivel 
'O' ring 
Tx xta! 
7^" 
/ 
/ 
/ 
/ 
/ 
/ 
Hull status 
Bottom view Top view 
ELECTRICAL STATUS 
Item 
Limits before after 
' 1 
Comment 
max min 
repair repair 
Battery 1 A - H 22 15 2 0 . 5 5 volts 
Battery II D—^ 22 15 2 0 . 5 0 volts 
Life remaining 10 5 9 mths 
Stabiliser voltage B—1 12.1 10.9 1 0 . 9 3 volts 
Accelerometer 
sensitivity — — - — 
^Frequency — — 2 7 . 0 6 ; • MHz 
Channel — — — — 
Receiver 
Frequency — — MHz 
Antenna voltage 7.5 6.0 6 . 3 volts 
Flash group time 4.0 6.0 5 . 0 sees 
Flash cycle time 20 25 23 sees 1 
day/night switch — ' — / — 1 
Comments B u o y w e t i n s i d e , p r o b a b l y c o n d e n s a t i o n . 
F o a m r u b b e r a n d s i l i c a ge l d r i e d a n d r e p l a c e d . 
Field Engineer 
Date 
I B . A l t m a n 
1 2 1 . 1 1 . 7 7 . 
3 k 
MARINE E X P L O R A T I O N LIMITED COA/ES I S L E OE WIGHT 
Data B u o y A s s e m b l y At S c a l l o w a y , 
S h e t l a n d : 2 n d - 5 t h D e c e m b e r 
P e r s o n n e l : M . T . W e s t b r o o k 
D . L a t h a m 
T i m e t a b l e : \ 
1 / 1 2 1400 h r s L o r w o o d departed A b e r d e e n f o r S c a l l o w a y wi th Data Buoy 
on b o a r d . 
2 / 1 2 1000 h r s M . W e s t b r o o k a r r i v e d S c a l l o w a y . 
1 800 h r s D . L a t h a m a r r i v e d S c a l l o w a y . 
S / 1 2 0 1 0 0 h r s L o r w o o d docked S c a l l o w a y . 
0 8 4 5 h r s S t a r t e d to o f f load buoy and m o o r i n g . 
1 0 2 0 h r s Al l o f f l o a d e d , L o r w o o d f r e e to s a i l . 
1 1 0 0 h r s F i n i s h w i th c r a n e . 
1 1 1 5 h r s L o r w o o d s a i l e d f r o m S c a l l o w a y . 
F i t t e d k e e l , t ightened s t a y s , s e i z e d s h a c k l e s . 
F i t t e d 'cop hat' h a t c h e s . 
S h a c k l e d and s e i z e d o v e r bound strop; t o r i n g of c o n f i d e n c e . 
4 / 1 2 F i t t e d quad pod, r a n s t r i n g through m a s t f o r c a b l e s , f i t t ed 
m a s t , t ightened s h r o u d s , l ocked bot t l e s c r e w s with spl i t 
p i n s . 
5 / 1 2 
1245 h r s 
P r e s s u r i s e d both s e t s sub s u r f a c e b u o y s and moved into 
compound wi th m o o r i n g . 
Cut one lot cha in b a l l a s t in ha l f , to m a k e up two 3 , 0 0 0 lbs 
w e i g h t s . 
D e o a r t e d S c a l l o w a v . 
VVork S c h e d u l e : 
r r i d a y , 2nd D e c e m b ; 
S a t u r d a y 3 r d Decennber 
A r r i v e d S c a l l o w a y 1000 h r s , w e n t to T T F and 
contac ted W a l t e r S c o t t . He had not heard f r o m 
the L o r w o o d and w a s unable t o contac t h e r . 
C a r r i e d out i n v e n t o r y of e q u i p m e n t in T T F s s t o r e 
and c o m p o u n d . 
W a l t e r S c o t t t r i e d to contac t the L o r w o o d e v e r y 
two h o u r s throughout the d a y , w i t h no s u c c e s s . 
L o r w o o d f i n a l l y docked in S c a l l o w a y at 0 1 0 0 h o u r s . 
It had b e e n a r r a n g e d f o r a c r a n e to be standing by 
in S c a l l o w a y f o r S a t u r d a y m o r n i n g and t h i s a r r i v e d 
at T T F at 0 8 3 0 h o u r s . I t , in f a c t , turned out to b e 
a l o r r y w i t h a h y d r a u l i c a r m , but t h i s s y s t e m w o r k e d 
o . k . 
It took about 1% h o u r s to o f f load one r o p e m o o r i n g , 
one w i r e m o o r i n g , t h r e e l o t s of chain w e i g h t s , s u b -
s u r f a c e b u o y s , one ba t t ery m o d u l e , one m a s t , f i v e 
'top hat' hatch c o v e r s and one buoy hull and k e e l . 
T h e buoy w a s then s t o w e d a l o n g s i d e the f i s h f a c t o r y 
and the kee l f i t t ed b e f o r e the c r a n e l e f t a t 1115 h o u r s . 
T h e w i r e s t a y s w e r e then f i t t e d and the kee l s e t u p . 
Al l s h a c k l e s w e r e s e i s e d , but the bot t l e s c r e w lock ing 
b a r s w e r e not f i t t ed a s the b o l t s n e e d e d m o r e thread 
run down. T h e s e p l a t e s w i l l be f i t t e d w hen the 
m o d u l e s a r e i n s t a l l e d . T w o p l a t e s w e r e a l s o m i s s i n g . 
T h e f i v e 'top hat' h a t c h e s w e r e f i t t e d t o buoy . 
F i t t ed the overbound 2 m e t r e s t r o p to r ing of conf idence 
and s e i z e d s h a c k l e s . 
S u n d a y , 4th D e c e n F i t t ed quad pod , found b o l t s in top of pod l e g s b e c a m s 
thread boiund. Wi l l need two s t a i n l e s s s t e e l w a s h e r s 
p e r bolt to be f i t t ed on module in s ta l l a t i on . 
Ran t h r e e s t r i n g s through m a s t f o r c a b l e s , one f r o m 
m a s t head ( a n e m o m e t e r and new l i g h t ) , one for a i r 
t e m p e r a t u r e , one f o r c o m p a s s . 
F i t t e d m a s t (a ir t e m p e r a t u r e s e n s o r oppos i te 
m o o r i n g point) and t i g h t e n e d s h r o u d s , bott le s c r e w s 
o c k e d wi th s p l i t p i n s and taped w i t h s e l F - a m a l g a m a t i n g 
tapxe. 
M o n d a y , 5th D e c e m b e r P r e s s u r i s e d both sub s u r f a c e b u o y s . B u o y s for 
dep loyment w e r e p r e s s u r i s e d to 6 6 p i s . The s p a r e 
b u o y s to 6 0 p s i . 
A s the cha in b a l l a s t had a r r i v e d in t h r e e c l u m p s , w e 
had the odd c l u m p cut in half to m a k e up two lo t s of 
3,CX)0 l b s . One f o r D e c e m b e r d e p l o y m e n t , and o n e f o r 
s p a r e . 
Al l m o o r i n g l i n e s and sub s u r f a c e b u o y s w e r e s t o r e d 
in the c o m p o u n d . T h e c h a i n b a l l a s t - w a s s t o r e d on 
w o o d e n p a l a t e s a l o n g s i d e the data b u o y . 
A s the 10 m m chain f o r a n c h o r and 14 m m - w i r e f o r the 
w e i g h t s did not a r r i v e in S c a l l o w a y onboard the Lorwood 
T h i s w a s o r d e r e d f r o m S h e t l a n d R i g g i n g at S c a l l o w a y . 
Equ ipment r e q u i r e d at m o d u l e ins ta l la t ion : 
8 off 3 / 8 " s tainless s t e e l washers for quad pod bolts 
4 off 3 " X 1 / 4 " bolts with 1 " thread for keel bottle 
s c r e w lock ing b a r s 
2 off bo t t l e s c r e w locking b a r s 
1 off 1 5 / 8 " a n c h o r s h a c k l e s or 1 3 / 4 " bow s h a c k l e s w i th pin f i t t ed 
2 off b a t t e r y m o d u l e s and 1 off p r o c e s s o r module 
Equipment in T T F s S t o r e S c a l l o w a y : 
1 off c o n t a i n e r f l a r e s f o r Z o d i a c 
1 off b lue s t r i n g bag w i t h 2 r e d hand f l a r e s and 1 o r a n g e s m o k e f l a r e 
1 off 3 ' l ength polythene tube H" I / O 
2 off c o i l s g a l v a n i s e d s e i z i n g w i r e (heavy g a g e ) 
1 off c o i l s t a i n l e s s s t e e l s e i z i n g w i r e 
1 off 2 " a n c h o r s h a c k l e s 
1 Off 1 3/4" D s h a c k l e 
2 off 1 " D s h a c k l e s 
1 off 5/8" D sKeckle 
1 off s t a i n l e s s s t e e l s w i v e l (3 ton) 
1 off round b lue nylon 'dead e y e ' 
1 off s q u a r e w h i t e ny lon 'dead e y e ' 
1 off bo t t l e f r e o n (half fu l l ) 
a i r t e m p e r a t u r e c o m p a s s and a n e m o m e t e r s e n s o r s 
— 3 — 
1 off 
3 off 
10 off 
1 off 
1 off 
1 off 
2 off 
1 off 
l . o f f 
1 off 
1 off 
1 off 
1 off 
1 off 
h e a v e s e n s o r nnodule wi thout guard or long b o l t s 
b a t t e r y m o d u l e w i t h long b o l t s and guard (2 pin s o c k e t f lu sh ) 
3 / 8 " p lywood d i s c s d i a m . 
1 / 2 " n e o p r e n e d i s c s 17%" d i a m . 
s t a i n l e s s s t e e l m a s t s h r o u d 
w i r e s t r o p s f o r s t r a p p i n g buoy to t r a w l e r 
w a v e r ider rubber c o r d c / w s / s s w i v e l and 2 s h a c k l e s 
W a v e r i d e r m o o r i n g l o w e r end c / w 3 / 8 " c h a i n 
8 " trawl f l o a t s 
9 ' 12 m m g a l v a n i s e d w i r e 
1 / 2 " g a l v a n i s e d 
S p a r e e q u i p m e n t in T T F s compound 
2 " s u r f a c e l ine c / w th imble and a n c h o r s h a c k l e u s e d a s link 
d r u m 14 m m g a l v a n i s e d w i r e hand s p l i c e d e y e s e a c h end 400' 
inc platg o v e r b o u n d s t r o p p l u s s w i v e l to s u r f a c e l ine t 
b r a i d e d s t r o p and r i n g of c o n f i d e n c e , s h a c k l e s and s t r o p s f o r sub 
s u r f a c e b u o y s 
w e l d e d sub s u r f a c e buoy c / w v a l v e e a c h end p r e s s u r e d t o 6 0 psi 
3 , 0 0 0 l b s cha in b a l l a s t 
Equipment f o r D e c e m b e r d e p l o y m e n t : 
1 off c o m p l e t e m o o r i n g a s s p a r e equ ipment wi th sub s u r f a c e buoy 
1 off 3 , 0 0 0 l b s w e i g h t and 1 off 50 kgs b r u c e a n c h o r 
7 off 5 / 8 " b u l l d o g s 
6 off bo t t l e s c r e w lock ing s t r a p s 
M T V y / J B / R 2 6 7 
9th D e c e m b e r , 1977 M . T . W E S T B R O O K 
I :x, I v \ I jON I o c c w : s i S L i : o: - v v j c u T 
I N S T A L L A l l O N Rl iPCRT 
V i s i t to: 
)ula Dsta Buoy 
allo-A'av. S h e t l a n d " 
Dote: 13th - 16th Docennbcr 1 9 / 7 
P e r s o n n e l : 
O b i e c t i v e s ; 
c; u m m a r y : 
D. Vodden , M. W e s t b r o o k 
T o ins ta l l the s e n s o r s and m o d u l e s on the data buoy 
hull and deploy if c o n d i t i o n s p e r m i t t e d 
1. A l l s e n s o r s and m o d u l e s f i t t ed s a t i s f a c t o r i l y 
2 . S a m p l e t e s t tape run on eimbient c o n d i t i o n s over 
6 hour p e r i o d . T a p e r e t r i e v e d f o r a n a l y s i s at C o w e s 
3 . Buoy ready f o r dep loyment apart f r o m final moor ing 
a s s e m b l y , f i t t ing of new c a s s e t t e and ref i t t ing 
e l e c t r o n i c s m o d u l e 
W o r k C a r r i e d Out 
T u e s d a y 13th D e c e m b e r 
C h e c k e d if f r e i g h t d e s p a t c h e d F r i d a y 9th D e c e m b e r had been through 
S u m b u r g h - it had not . P r o c e e d e d to S c a l l o w a y ( f r e i g h t c o m p r i s e d 
m o d u l e s , c a b l e s and s e n s o r s ) . 
C h e c k e d through cab l ing b e t w e e n t r a n s m i t t e r (hand c a r r i e d ) and h e a v e 
s e n s o r (at S c a l l o w a y ) . D i s c o v e r e d w a t e r m a t e shroud t ight and s l o t s 
c u t to f a c i l i t a t e r e m o v a l . 
C h a s e d f r e i g h t c o n s i g n m e n t and a r r i v a l 1 \A/^ M L* V V CZLU n e s d a y . 
Bundled one s c r a p cha in w e i g h t t o g e t h e r w i th w i r e r o p e t erminat ing in 
2 in pin s h a c k l e w h i c h enabled s c r a p chain to p a s s through shack le 
i t s e l f r a t h e r than r e l y i n g on the w i r e rope to t a k e al l the load. 
S p e c i a l bolt w i t h lock nut f i t t ed to s tandard 1%^ ' bow s h a c k l e s . Bolt 
w a s d r i l l e d f o r s p l i t pin. W e a t h e r p r o s p e c t s p o o r . 
W e d n e s d a y 14th D e c e m b e r 
Bundled s e c o n d s c r a p chain w e i g h t - r e q u i r e s s h a c k l e . T h i s i s for s p a r e 
m o o r i n g . F i t t e d quick r e l e a s e conr 
and bat tery v e n t s ) . 
F r e i g h t a r r i v e d e a r l y a f t ernoon . 
Lo all a i r l i n e s ( B a r o P r e s s 
/ I 
Coinp,:i3s ..nd /'.ir T c m p c r c lui-e c .'_lcg ru^n ctid . ' -cnsors r i t lcd. 
l^iLLod Navio J.i J,' : jlil: Ro / /ur .Viviulc. O j c n u s e of n e o p r e n e 
edr i i ig now f iu .cd around b a s e of n i o d u l e s o n l y 1" of n e o p r e n e cus l i io 
re- l i r e d . CI o a r o n c e around n i c c j l e i s now m i n i m a l due to . 
stiiTe: ,er f n top f lruige. 
R e m o v e d D a t a l o y g e r f r o m m o d u l e - p o w e r s u p p l y i n v e r t e r s t i l l 
o p e r a t i o n a l . M a r k e d t a p e s f o r o v e r n i g h t s a m p l e r u n . 
C h e c k e d h e a v e s e n s o r c o n n e c t o r w i r e s to t e r m i n a l b o a r d . 
F i t t e d l o c k i n g b a r s to k e e l r i g g i n g s c r e w s . F i t t e d cha in to anc^ior 
( in s t o r e ) r e a c ^ f o r d e p l o y m e n t . 
T h u r s d a y 15th D e c e m b e r 
P r o c e s s e d data t a p e a p p e a r e d to h a v e run on o v e r n i g h t . C h e c k e d 
out h e a v e s e n s o r to e l e c t r o n i c s m o d u l e c o n n e c t i o n . 
C h e c k e d t r a n s m i t t e r p o w e r output on b e n c h - 4 - F r e q u e n c y 
2 7 . 0 1 5 M H z . F i l l e d h e a v e m o d u l e w i t h f r e o n a n d s e a l e d up._ T a p e d 
o v e r v a l v e s w i t h s e l f a m a l g a m a t i n g . 
P l a c e d d e s s i c a n t in T r a n s m i t t e r and s e a l e d up. F i t t e d r e m a i n i n g 
c a b l e s to m a s t and f i t t e d t r a n s m i t t e r and r e m a i n i n g s e n s o r s . 
P u s h e d f o a m b l o c k s down m a s t to l i m i t c a b l e m o v e m e n t . 
F i t t e d r e m a i n i n g m o d u l e s a f t e r r e m o v i n g 1 l a y e r n e o p r e n e in e a c h 
of the f o u r o u t e r m o d u l e h o l e s . H e a v e s e n s o r i s not f i t t e d wi th 
n e o p r e n e e d g i n g s t r i p . C h e c k e d Powe.- Output of t r a n s m i t t e r on • 
m a s t - 7 . 0 
C h e c k e d r a w data t r a n s p o r t at 1200 h r s . S e a l e d up e l e c t r o n i c s 
f o r t e s t run w i t h s e n s o r s on h u l l . P o w e r c o n n e c t e d 16 . 15 h r s . 
T i e d a l l c a b l e s to quadrapod t u b e s and c a b l e t r a y s . 
D i s c o n n e c t e d p o w e r at 2217 h r s . P r o c e s s e d d a t a t a p e r e t r i e v e d 
and t a p e r e c o r d e r s m a r k e d to i d e n t i f y . No new c a s s e t t e f i t t e d . 
T r a n s m i t t e r a e r i a l r e m o v e d and put in s t o r e . L o c k s put on m o d u l e s 
M T W h a s k e y s . 
E l e c t r o n i c s m o d u l e f i t t e d w i t h d e s s i c a n t but not f r e o n f i l l e d . 
/2 
I '^'<ckc d oW Ir. r. i i xXor I -Xtury i nn'iL.le in c n e c r n t o And u..,. 'ul 
co;t.;;on. ;its in tlru yLoro in ' L-c j^nd (..r-.-le. W a l t e r S c o l t to r\rr_:i,ge 
r e t u r n to I !c :tl iro.v. Thu-so urr.lns r : .iuirL-d f o r new e lec tror i ic 
m o d u l e r pov/or m o d u l e . Rackod t o o l s r e a d y f o r re turn . 
F r i d a y 1G' , Dwccnib^r 
R e m o v e d .-nornomcLer and taped o v e r r o c k e t . Wind Direc t ion 
S e n s o r t a p e d up. 
F i t t e d a i r e n t r a p m e n t funnel to p o w e r m o d u l e v e n t p ipe . 
R i g g i n g s c r e w mounting bo l t s t i gh tened . 
S u b s u r f a c e buoy p r e s s u r e s c h e c k e d - no c h a n g e f r o m p r e v i o u s 
vveek. 
W e a t h e r Out look - W i n d s 7 — 9 f o r e c a s t e d . 
- E l e c t r o n i c s T e s t S u m m a r y 
P o w e r On 1615 h r s 1 5 . 1 2 . 7 7 
P o w e r Off 2217 h r s 1 5 . 1 2 . 7 7 
W i n d S p e e d 20 knots gust ing 26 
M e a s u r e d 10 knots at a n e m o m e t e r 
W i n d . D i r e c t i o n Vane taped up at p o s i t i o n a p p r o x i m a t e l y south 
w e s t r e l a t i v e to buoy r e f e r e n c e 
A i r T e m p e r a t u r e 7 . 8 C . _ 
B a r o m e t r i c P r e s s u r e 1 0 2 5 . 4 m i l l i b a r s 
R e q u i r e d S p a r e 3 / 8 " S S s p r i n g w a s h e r s 
S p a r e 3 / 8 " wht S S p la in n u t s 
S p a r e S t a i n l e s s S p a c e r s 
F r e o n -f Adapter 
D e s s i c a n t 
S p a r e 3 / 8 " galv bo l t s 
S i l i c o n g r e a s e 
fvlodule O R i n g s 
C a s s e t t e 
3 off P c l i p s f 4 BA nut s b o l t s w a s h e r s f o r 
s e c u r i n g a i r t e m p e r a t u r e and t r a n s m i t t e r c a b l e s to 
b r a c k e t s 
/ 3 
Ileum 
Wz'Cinosd.iiy 14lh ccnl ,: .ct \v:;s rn u-^wilh standby vc :::;et 
to S o d c o 135H l o c a t c d : -pproximalGly 4 m i l e s fr-om Data Buoy 
p o s i t i o n . R e q u e s t w n s m a d e to s o a r c h f o r V / a v o r i d e r and Duta R' 
Vv'ctverider found on loca t ion but no ^ign of Dcila Buoy at las t 
f-oj^orted D e c c a c o o r d i n i i t e s . V e s s e l r e p o r t e d h e a v y sv/e l l in 
g e n e r a l a r e a coup led wi th g a l e f o r c e w i n d s . 
loy. 
R e f : D V / S K S / R 27 
19th D e c e m b e r 1977 D. VODDEN 
/ 4 
c o p i e s : DV, MTW, X 2 9 2 , M S M , PGD 
K a . 7 y 
CCA/CS 1SI_E OF WIGHT 
V i s i t RcDort 
V i s i t to: Mobi l W a r e h o u s e ^ A b e r d e e n 
V i s i t by: D C H Vodden 
Date of V i s i t : 22nd - 23rd D e c e m b e r 1977 
P u r p o s e of V i s i T o i n s p e c t the r o u l a Data buoy p i c k e d up by 
Viking Supply S e r v i c e s 
T i m e s c a l e : 
Date T i m e Event 
2 2 . 1 2 . 7 7 1430 L e f t C o w e s 
1945 A r r i v e d D y c e 
2 0 0 0 A r r i v e d Mobil 
2045 L e f t Mobi l 
2 3 . 1 2 . 7 7 0 8 0 0 r R e m o v e d t a p e s f r o m m o d u l e 
1000 V i s i t e d supply boat b a s i n 
A r r a n g e d d e s p a t c h of m o d u l e to IGW 
by ra i l 
1235 Le f t D y c e 
1630 A r r i v e d lOW. 
Report ; ' 
T h e c o m p l e t e hull and part m o o r i n g had been t r a n s p o r t e d to Mobil and p o s -
i t ioned in an o u t s i d e unl i t c o r n e r at the r e a r of the w a r e h o u s e s i t e . 
I t e m s on s i t e • 
1. Hull c o m p l e t e w i th k e e l , m a s t , all s e n s o r s , m o d u l e s e t c . i n t a c t . 
T h e nav igat ion l ight w a s s t i l l f l a s h i n g . 
2 . One s u b s u r f a c e buoy c o m p l e t e w i th s t r o p s , s t r o p ring and u p p e r 
2 5 m m i s o l a t i o n s t r o p w h i c h had been d i s c o n n e c t e d at i t s l o w e r 
end f r o m the t r i a n g l e p la te . 
Hull D a m a g e 
1. Hull f e n d e r inc luding wooden r i n g s — r e q u i r e s r e p l a c e m e n t in one 
quadrant 
2 . One m a s t s t a y r e q u i r e s r e p l a c e m e n t , t h i s hav ing been d a m a g e d 
and t e m p o r a r i l y r e p a i r e d during rout ine s e r v i c i n g 
3 . E l e c t r o n i c s P o w e r m o d u l e p r o t e c t i v e c o v e r w h i c h had been d i s tor t ; 
and r e q u i r e s r e p l a c e m e n t 
4 . E l e c t r o n i c s m o d u l e c o v e r hasp w h i c h had b e e n s a w n off on a 
p r e v i o u s v i s i t 
Hull DJimagg (cont 'd ) 
5 . A i r t e m p e r a t u r e s e n s o r output s o c k e t , Vvhich had been w r e n c h e d 
off s i n c e the l a s t s e r v i c e v i s i t . The s o c k e t had broken and onse t 
of c o r r o s i o n w a s e v i d e n t . 
Genera l C o n d i t i o n s 
The b u o y ' s g e n e r a l condi t ion w a s in a c c o r d a n c e w i t h that e x p e c t e d o v e r 
a s i x month d e p l o y m e n t . The buoy r e q u i r e s r e p a i n t i n g and ant i - fou l ing 
and r e p l a c e m e n t of the z i n c a n o d e s , the hull u n i t s having c o r r o d e d away 
to about one half of the or ig ina l m a s s . T h e pa intwork on the a lumin ium 
quadrapod l e g s and m a s t h a s not a d h e r e d p a r t i c u l a r l y w e l l , ^ d i s e a s i l y 
r e m o v e d , but the b a s e m e t a l i s s t i l l in a r e a s o n a b l e condi t ion . 
A l l o ther s e n s o r s , c a b l i n g and mountir ,gs a p p e a r e d in good condit ion and 
s u i t a b l e f o r f u r t h e r u s e a f t e r rout ine m a i n t e n a n c e . 
M o o r i n g 
T h e buoy m o o r i n g a t tachment s h a c k l e s w e r e on the b u o y but no s u r f a c e 
l i n e or t h i m b l e w a s p r e s e n t . It i s not p o s s i b l e f o r the" th imble to be 
s e p a r a t e d f r o m the a t t a c h m e n t s h a c k l e s without d i s c o n n e c t i n g the l a t t e r 
i t e m . 
T h e l o w e r s u b s u r f a c e buoy, c o m p l e t e wi th i t s c o n n e c t i n g s t r o p s to the 
t r i a n g l e p la te w a s . p r e s e n t , and i t w a s o b v i o u s that the i s o l a t i o n s t rop 
had been d i s c o n n e c t e d f r o m the t r i a n g l e p late a s the s e c u r i n g bolt had 
b e e n r e p l a c e d . 
T h e t r i a n g l e p la te and l o w e r moorinc, c o m p o n e n t s w e r e not ava i lab le for 
i n s p e c t i o n and the actual break point (if the m o o r i n g had fa i l ed ) could not 
be d e d u c e d . 
T h e upper s u b s u r f a c e b a r r e l w a s a b s e n t but one thim,ble w a s in situ on 
the l o w e r b a r r e l . It w a s not p o s s i b l e to s e e e v i d e n c e of chaf ing and s o 
the m e a n s of d i s c o n n e c t i o n , i . e . by m o o r i n g f a i l u r e or human i n t e r f e r e n c e , 
cou ld not be d e d u c e d . T h e e x i s t i n g buoy appeared to be in good general 
condi t ion , and all the l o w e r s t r o p s w e r e c o n n e c t e d sc i t i s fac tor i ly . 
E l e c t r o n i c s Module e t c . 
T h e e l e c t r o n i c s module w a s d i s c o n n e c t e d at 2 0 - 1 5 h r s and the module 
r e m o v e d f o r t ranspor ta t ion to C o w e s . 
E l e c t r o n i c s p o w e r w a s checked Eind the v o l t a g e s m e a s u r e d a s f o l l o w s : 
p i n s 1 and 2 1 0 . 3 6 
p i n s 2 and 3 1 0 . 5 6 . 
The a i r vent t u b e s and the ir c o n n e c t i o n s v/ero ..til s a t i s f a c t o r y . 
The e l e c t r o n i c s m o d u l e w a s r e m o v e d to a w a r m d r y p l a c e ( B . R . p a r c e l s 
o f f i c e ) for s a f e - k e e p i n g . 
The module w a s o p e n e d the fo l lowi i ig m o r n i n g and the t a p e s r e m o v e d . 
The module w a s d r y and a p p e a r e d in good c o n d i t i o n . T h e unit v /as 
r e s e a l e d and then d e s p a t c h e d to the I s l e of Wight f o r s e r v i c i n g . 
D V / S K S / J B / R 2 7 7 
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MARINE b X P L C R A T I O N LIMITED COWES ISLE OF WIGHT 
R e p o r t on F o u l a Data Buoy d i s a s s e m b l y at Mobil W a r e h o u s e 
A b e r d e e n 8 th . - 11th. J a n u a r y 1978 
P e r s o n n a l : 
P u r p o s e : 
T i m e t a b l e : 
8 - 1 - 7 8 1 8 5 5 h r s 
9 - 1 - 7 8 OGSOhrs 
1 4 0 0 h r s 
1 6 3 0 h r s 
. • 1 7 0 0 h r s 
10-1 
1 1 - 1 
-78 
-78 
2 0 4 5 h r 5 
Work S c h e d u l e : 
9 - 1 - 7 8 
M . W e s t b r o o k 
1 . T o c o l l e c t i n f o r m a t i o n a s to w h e r e and when buoy w a s 
r e c o v e r e d f r o m V i k i n g Sh ipp ing . 
C o l l e c t any m o o r i n g c o m p o n e n t s s t i l l a t Vik ing Shipping . 
R e m o v e al l s e n s o r s and c a b l e s , h e a v e s e n s o r and power 
m o d u l e s and re turn to C o w e s . 
T o r e m o v e m a s t , quad pod and kee l f r o m hul l , ready f o r 
s h i p m e n t to S c a l l o w a y , by North S e a F i s h i n g . 
2, 
3, 
1 4 - 1 2 - 7 7 0 9 2 5 h r s 
1 2 2 5 h r s 
1 3 3 0 h r s 
1SOOhrs 
A r r i v e d D y c e A i r p o r t . 
W e n t to s e e Captain S c h u l t z of V i k i n g Sh ipp ing . 
T o o k p h o t o g r a p h s of buoy and had it m o v e d . R e m o v e d 
m o d u l e s . 
P i c k e d up m o o r i n g w i r e f r o m Vi k ing S h i p p i n g . 
V i s i t to Nor th S t a r F i s h i n g . 
R e m o v e s e n s o r s , c a b l e s , m a s t , quad pod and kee l "shrouds. 
R e m o v e d g u a r d s f r o m m o d u l e s , l i f t e d kee l out of bupy and 
s t o r e d a l o n g s i d e f e n c e . P a c k e d C a r . 
D e p a r t e d on MotorRa i l for C o w e s . 
Went to V ik ing S h ippings o f f i c e . Contac ted Captain 
S c h u l t z , handed o v e r c h e q u e f o r £ 5 0 0 , , a s s u m for 
r e c o v e r y of Data B u o y . Captain S c h u l t z s h o w e d me art 
e x t r a c t f r o m the l o g of the "Gorm Vik ing" which stated: 
S h i p "Gorm Viking" standing by "Pentagone 82" on 14th. 
D e c e m b e r , 1 9 7 7 . On locat ion 6 0 ' - 4 2 " N — 02' -37"W. 
S i g h t e d buoy d r i f t i n g . 
P r o c e e d to r e c o v e r buoy . 
L i f t e d buoy on d e c k . 
B u o y s e c u r e d on d e c k . 
W e a t h e r S W 7 - 8 S e a S t a t e 5 
epth at Pentagone 8 2 - 166 to 169 m e t r e s . 
hor w e i g h t w a s r e c o v e r e d 
ine w a s a l s o r e c o v e r e d , but w a s 
d, t h i s w i l l be r e t u r n e d to Marex 
Jld s e e m that the w i r e s trop on the 
A c o p y of t h i s l e t t e r h a s been s e n t to M a r e x by Captain S c h u l t z . 
A s k e d Captain S c h u l t z w a t e 
T h e w i r e r o p e m o o r i n g f r o m S u b - s u r f a c e b u o y s to ar 
in tac t and i s in V i k i n g S h i p p i n g o f f i c e . S u r f a c e 
l e f t onboard the G o r m V i k i n g w h i c h h a s now s a i 
n e x t t i m e the s h i p d o c k s in A b e r d e e n . 
T h e m o o r i n g w i r e w a s in good condit ion , 
anchor w e i g h t p a r t e d . 
W e n t to Mobil w a r e h o u s e y a r d , took photographs of buoy . 
S e e r e p o r t R 2 7 7 dated 8 r d . J a n u a r y , 1978 f o r condition of b u o y . 
Had buoy l i f t e d out into open s p a c e and r e m o v e d m o d u l e s . 
T o o k b a t t e r y v o l t a g e s : E l e c t r o n i c s p o w e r = 1 5 . 5 and 1 6 . 2 V . 
Navj - i gh t p o w e r = 9 . 4 V . T x p o w e r = 3 6 . 7 5 V . 
R e t u r n e d to V i k i n g S h i p p i n g o f f i c e and p i cked up m o o r i n g w i r e f o r re turn to C o w e s . 
Went to Nor th S t a r and s a w B i l l y Dick about transport ing buoy f r o m Mobil yard to 
S c a l l o w a y . He w i l l take c a r e of t h i s when he has a sh ip a v a i l a b l e . Shou ld happen 
in about two w e e k s t i m e . 
c o n t . . . . 
1 0 - 1 - 7 8 R e m o v e d all s e n s o r s and c a b l e s , l e f t BaromcLer and 
b a t t e r y intake p i p e s in p l a c e . T h e r e w a s s o m e w a t e r in al l of t h e s e p i p e s . 
S e n s o r s a p p e a r e d in good condi t ion although the A n e m o m e t e r c u p s w e r e v e r y 
s t i f f and the Navagat ional l i ght c o n n e c t i o n s w e r e s l i g h t l y c o r r o d e d . The a i r 
t e m p e r a t u r e s e n s o r cab le w a s not c o n n e c t e d , the plug w a s badly c o r r o d e d . 
C o m p a s s and T r a n s m i t t e r p l u g s s o c k e t s w e r e O . K . It cou ld be that the m a s t 
w a s dunked when the buoy w a s r e c o v e r e d . 
R e m o v e d m a s t and Quadrapod f r o m buoy . T h e r e w a s s l i g h t c o r r o s t i o n on the 
Quadrapod f e e t . The N e o p r e n e p a d s and b o l t s w e r e l e f t on the Quadrapod. 
R e m o v e d s t a i n l e s s s h r o u d s f r o m m a s t f o r t r a n s p o r t i n g t o C o w e s . One 
B o t t l e s c r e w bent and s h r o u d w a s broken , t h i s w a s done during m o o r i n g change 
in June 1 9 7 7 . 
R e m o v e d r i g g i n g f r o m k e e l , t h e s e w i r e s w e r e d i s c a r d e d . Had to cut bottle 
s c r e w s off w i r e a s s h a c k l e s w e r e s e i z e d . Returned bott le s c r e w s to C o w e s . 
1 1 - 1 - 7 8 Had to r e m o v e g u a r d s f r o m top of m o d u l e s a s they 
w o u l d n ' t f i t in the c a r . P a c k e d c a r wh i l e wa i t ing f o r c r a n e t o l i f t out k e e l . 
L i f t e d k e e l out of buoy and s t o r e d buoy hul l , k e e l , m a s t and Quadrapod 
a l o n g s i d e f e n c e r e a d y f o r B i l l y Dick to c o l l e c t . 
T h e r e w a s no r o o m l e f t f o r t r a n s p o r t i n g the one sub s u r f a c e buoy back to 
C o w e s , s o t h i s w a s s t o r e d in Conta iner N o . 66 which h a s s o m e M a r e x rope 
and t u b s in it l e f t o v e r f r o m B e r y l c u r r e n t S u r v e y . 
C o n t a c t e d B i l l y Dick to i n f o r m him of e q u i p m e n t to be sh ipped to S c a l l o w a y , 
f o u r i t e m s . Ian M c P h e r s o n of Mobil w a s a l s o i n f o r m e d of the s i tua t ion . -
D e p a r t e d f o r C o w e s on 201 5 M o t o r R a i l . 
M T W / D K / R 2 8 6 
2 3 r d . J a n u a r y , 1 9 7 8 . M . T . W E S T B R O O K . 
c c : M T W / R G D / B J M / D J C / S H / X ; 
MARINE EXPLORATION LIMITED C O W E S I S L E O F WIGHT 
R e p o r t on Check-Out of Data Buoy 
17th-18th J a n u a r y , 1978 
. o c a t i o n 
P e r s o n n e l 
S c a l l o w a y , S h e t l a n d i s l e s . 
M . R . S p r i n g e t t 
M . T . W e s t b r o o k 
P . T i r r a r d 
Objec t : To c h e c k out the Data buoy e l e c t r o n i c s y s t e m .prior 
t o d e p l o y m e n t . 
A s s o c i a t e d R e p o r t : R287 - Data Buoy D e p l o y m e n t W e s t Foul a (MTW). 
W o r k S c h e d u l e ; 
1 7 . 1 . 7 8 . On a r r i v a l at S c a l l o w a y , M. S p r i n g e t t and t s A . 
W e s t b r o o k r e t r i e v e d the e l e c t r o n i c s module f r o m 
W a l t e r S c o t t ' s s t o r e , and opened it up . T e s t s 
w e r e then c a r r i e d out a s f o l l o w s : 
1115 M e a s u r e d internal bat tery v o l t a g e : 1 3 . 5 v . 
M e a s u r e d 5 v . l og i c ra i l : 4 . 89v . 
1125 C o n n e c t e d up 24v . e x t e r n a l p o w e r s u p p l y and p lugged 
in contro l pane l . P r o c e s s o r r e s p o n d s to al l control 
panel f u n c t i o n s . 
1133 P r o g r a m m e s t a r t s u p . 
1151 C h e c k s u p p l i e s to p e r i p h e r a l s h a v e been s w i t c h e d on 
under p r o g r a m m e c o n t r o l . O . K . 
1201 Half s e c o n d s a m p l i n g s t o p s . P r o c e s s e d data r e c o r d e r 
o p e r a t e s f o r f i f t een s e c o n d s , the raw data r e c o r d e r 
s t a r t s . 
1204 Raw data r e c o r d e r s t o p s . C o m p u t e r h a l t s . 
T h e s t o r e w a s then e x a m i n e d f o r the p r o c e s s e d data 
r e s u l t s : ( s e e o v e r ) 
1 7 . 1 . / 8 . c o n t ' d Octal Eng. Uni ts 
T i m e : 3 0 0 0 1200 
Date : 245 . 1 6 5 
B a r o m e t r i c P r e s s u r e : 1723 9 9 3 . 5 rnb 
A i r T e m p e r a t u r e : 7 7 7 4 — 
W a t e r T e m p e r a t u r e : 3645 — 
B a t t e r y : 23G3 2 0 . 1 7 V 
H r m s : 11 — 
Hmon : 4 3 -
H1 : 47 — 
Zcnt : 51 -
Wind S p e e d : 1 — 
Wind Direc t ion : 1000 — 
T h e w i n d , w a v e and t e m p e r a t u r e s e n s o r s w e r e not 
c o n n e c t e d , and t h e i r r e s u l t s have been ignored . 
At t h i s po int , the contro l panel w a s r e m o v e d and the 
p r o c e s s o r a l lowed to c o m p l e t e another c y c l e ; Startaap 
and p e r i p h e r a l power s u p p l i e s w e r e checked with a 
m e t e r at the appropr ia te t i m e s and m o v e m e n t of the 
p r o c e s s e d data c a s s e t t e only w e r e c h e c k e d at 1301. 
A l l c h e c k s w e r e s a t i s f a c t o r y . 
During the a f t e r n o o n , t h r e e x P P 9 b a t t e r i e s w e r e 
p u r c h a s e d l o c a l l y , s o l d e r e d t o g e t h e r in s e r i e s , and 
i n s t a l l e d on the e l e c t r o n i c s f r a m e in rep lacement of 
the e x i s t i n g o n e s . T h e contro l pane l w a s plugged in 
aga in and t i m e and date s e t up . 
H o w e v e r , it proved i m p o s s i b l e to g e t the c o r r e c t date 
back f r o m the c l o c k . (The t i m e w a s O . K . ) . 
T h i s e x p l a i n s the e r r o r in date in the above s e t of 
r e s u l t s , and unfortunate ly , it w a s not p o s s i b l e to 
i n v e s t i g a t e the fault under the cond i t ions under which 
the job w a s being done . 
S i n c e the c l o c k w a s w o r k i n g , w h i c h i s m o r e important 
than the d a t e , and operat ion of the r e s t of the p r o c e s s o r 
w a s u n a f f e c t e d , it w a s dec ided to take no further act ion 
on the m a t t e r at p r e s e n t , and r e c t i f y the fault the next 
t i m e the module w a s re turned to C o w e s . 
B y t h i s t i m e (about 1700 h o u r s ) , i t w a s dark and ra in ing , 
and s i n c e t h e r e w a s no c h a n c e of t h e S c o t t i s h Queeen 
a r r i v i n g b e f o r e m i d - a f t e r n o o n , t h e next day, the outdoor 
tes t s , connec ted up to the buoy s e n s o r s w e r e left until "the 
fo l lowing day , hoping for b e t t e r w e a t h e r . 
1 8 . 1 . 7 8 . T h e p r o c e s s o r w a s supported on a crake adjacent to 
t h e w e l l in the buoy deck and a l l t h e s e n s o r c a b l e s and 
p o w e r c a b l e s w e r e c o n n e c t e d . ( E x c e p t the s e a t e m p -
e r a t u r e p r o b e , w h i c h i s a t tached t o the m o d u l e c a s e 
and could not be plugged in) . 
A tarpaul in w a s pul led o v e r the hull and r igg ing to 
p r o t e c t the e x p o s e d e l e c t r o n i c s in the event of rain. 
With the c o n t r o l panel p lugged i n , the dra in on the 
b a t t e r i e s w a s s u c h that the v o l t a g e s u p p l y v i s i b l y 
s l u m p e d , and s o the s y s t e m w a s a l l o w e d to o p e r a t e 
wi thout the contro l panel p l u g g e d , w h i c h w a s then 
p lugged in to obtain the r e s u l t s at the appropr ia te 
t i m e , and then r e m o v e d . 
( N . B . T h e b a t t e r i e s r e c o v e r e d t h e i r v o l t a g e a f t e r the 
contro l board w a s r e m o v e d , t h e drop be ing due to t h e 
high r a t e of e x t r a c t i o n of c h a n g e r a t h e r than the tota l 
c h a r g e u s e d ) . 
0 9 1 5 , P o w e r c o n n e c t e d . " 
0 9 2 0 C h e c k e d t i m e : O . K . 
C h e c k e d date : faul ty . 
0 9 3 2 . P r o c e s s o r s w i t c h e d on. 
0 9 4 9 A n e m o m e t e r , b a r o m e t e r and c o m p a s s power on. 
1 0 0 0 T h e r m o m e t e r power on f o r f o u r s e c o n d s . 
P r o c e s s e d data r e c o r d e r o p e r a t e s f o r f i f t e e n s e c o n d s . 
P r o c e s s o r t u r n s o f f . 
1 0 3 2 P r o c e s s o r s w i t c h e s on. 
1 0 4 9 A n e m o m e t e r , b a r o m e t e r and c o m p a s s power on . 
1 1 0 0 T h e r m o m e t e r and p o w e r on f o r f o u r s e c o n d s . 
P r o c e s s e d data r e c o r d e r o p e r a t e s f o r f i f t e e n s e c o n d s . 
P r o c e s s o r t u r n s o f f . 
R e s u l t s : 
1000 h r s 
I i m e 
D a t e 
B a r . P r e s s u r e 
A i r T e m p . 
S e a T e m p . 
B a t t e r i e s 
H r m s 
H m a x 
H 1 
W i n d S p e e d 
W i n d D i r e c t i o n 
R e c o r d e d 
730, 
2041 
1 5 2 / 
3610 
2313 
6 
20 
20 
1 
2220 
.8 
8 
8 
8 
8 
1000 h r s 
4 7 3 
1000.95 
4 . 4 4 c . 
19.5V 
M e a s u r e d 
1000 h r s 
" 8 1 0 0 1 . 8 5 
5 . 2 ° c . 
1200 h r s 
R e c o r d e d 
2600 
317 
2042 
1574 
3630 
2330 
2 3 2 7 
1 1 0 0 h r s 
207 
1001.23 
6 . 8 ° c . 
19.7V 
A l t h o u g h c o n n e c t e d , t h e h e a v e s e n s o r g a v e no output b e c a u s e t h e buoy 
w a s s t a t i o n a r y and t h e w i n d r e a d i n g m u s t b e i g n o r e d b e c a u s e t h e buoy 
w a s l a y i n g on i t s s i d e . H o w e v e r , the f u n c t i o n of the a n e m o m e t e r w a s 
c h e c k e d dur ing t h e t i m e w h e n i t w a s s w i t c h e d on by r o t a t i n g i t s l o w l y 
by hand and o b s e r v i n g that t h e output m a x i m u m and m i n i m u m w a s 
> 3 v a n d 2v r e s p e c t i v e l y . T h e a c t i o n of t h e w i n d v a n e w a s c h e c k e d 
by r o t a t i n g t h e v a n e s l o w l y and c h e c k i n g that e a c h of t h e t h r e e outputs 
r e a c h e d a m a x i m u m and m i n i m u m at t h e c o r r e c t p o s i t i o n . -
T h e r e a d i n g of t e m p e r a t u r e and b a r o m e t r i c p r e s s u r e w e r e no t t aken 
a t e x a c t l y t h e s a m e t i m e aa t h e m a n u a l r e a d i n g s ( w h i c h w e r e t a k e n b e t w e e n 
1000 and 1030 h o u r s , and a l s o the b a r o m e t e r w a s on i t s s i d e , w h i c h 
a f f e c t s i t s c a l i b r a t i o n . T h e s e v a l u e s t h e r e f o r e , s h o u l d o n l y b e taken 
a s a g u i d e to c o r r e c t f u n c t i o n a l o p e r a t i o n , r a t h e r than an a b s o l u t e 
c a l i b r a t i o n c h e c k . 
1 8 . 1 . 7 8 . 1115 h r s . E l e c t r o n i c s t a k e n back i n d o o r s , n e w c a s s e t t e s 
w e r e f i t t e d , t h e m o d u l e w a s p u r g e d w i t h f r e o n , 
a new d e s s i c a n t tube f i t t e d , and c l o s e d u p , 
r e a d y f o r d e p l o y m e n t . 
M R S / J B / R 2 8 5 " 
6th F e b r u a r y , 1 9 7 8 M . R . S R R I N G E T T 
c c : M T W / P G D / D y / M S M / M R S / X 2 9 2 
/ i ' / 3 V 7 2 
MARINE EXPLORATION LIMITED COWES ISLE OF WIGHT. 
F o u l a Data B u o y r e c o v e r e d D e c e m b e r 1977. 
R e o o r t on M o d u l e s and S e n s o r s . 
Module i n s p e c t i o n c a r r i e d out 2 4 - 1 - 7 8 
' l e c t r o n i c s P o w e r : 
On i n s p e c t i o n the f o a m on top of the b a t t e r i e s w a s w e t through and the 
b a t t e r i e s t h e m s e l v e s w e r e r a t h e r damp A f t e r r e m o v i n g f o a m and 
b a t t e r i e s , about half a ga l lon of w a t e r w a s l e f t in the bot tom of the 
module No faul t could be found in the w e l d s , or 'O' r ing s e a l . Module 
w a s a i r p r e s s u r e t e s t e d to 3 P . S . I and p a s s e d wi th no l e a k s , t h e r e f o r e 
the w a t e r m u s t have e n t e r e d through the vent p i p e s It i s a l m o s t c e r t a i n 
that the m a s t w a s dipped into the s e a on r e c o v e r y 
T x P o w e r ; . 
On i n s p e c t i o n the f o a m w a s dry and the b a t t e r i e s and d e s s i c a n t w a s in 
good condi t ion . Module w a s a i r p r e s s u r e t e s t e d to 3 P . S . I and 
p a s s e d O . K . 
Navigat ion L ight P o w e r : " 
T h i s module w a s dry and the b a t t e r i e s and foam w e r e in good condit ion. 
P a s s e d p r e s s u r e t e s t of 3 P . S . I . 
Heave S e n s o r : 
Module w a s d r y , heave s e n s o r and d e s s i c a n t in good condi t ion . T h i s 
module h a s not b e e n p r e s s u r e t e s t e d ye t a s it i s b e i n g u s e d for housing 
rad io t r a n s m i t t e r during t r a n s m i s s i o n t e s t s at C o w e s . P l a s t i c 
s t i f f e n i n g s t r i p s a r e be ing f i t t e d o v e r the top w e l d on al l m o d u l e s a s one 
of the w e l d s have c r a c k e d in the p a s t . 
S e n s o r i n s p e c t i o n 2 6 - 1 - 7 8 
Wind S p e e d and D i r e c t i o n : 
T h e A n e m o m e t e r cup b e a r i n g s a r e rather s t i f f , t h e s e wi l l be returned 
to B r o o k s and Gatehouse f o r i n s p e c t i o n and s e r v i c e . The wind direct ion 
vane wi l l a l s o be re turned to B r o o k s and Gatehouse for s e r v i c e . 
Heave S e n s o r T r a n s m i t t e r : 
S e r i a l no . R 0 2 0 T r a n s m i t t e r w a s dry and in good condi t ion . 
Nav iga t ion Light: 
S o m e s a l t c r y s t a l s w e r e p r e s e n t in the navigational l ight g l o b e , t h i s 
h a s not a f f e c t e d the l ight i t s e l f , a s it i s water proof in i t s own right 
- 1 
cont 
Cornpass : 
A s t h i s i s a s e a l e d uni t , unable to s e e if w a t e r h a s e n t e r e d . Although 
plug s o c k e t e t c . l o o k s O . K . th i s unit i s be ing r e t u r n e d to B r o o k s and 
G a t e h o u s e f o r s e r v i c e and inspec t ion 
S t a t i c P r e s s u r e head: 
Al l in good condi t ion D i s a s s e m b l e d c l e a n e d and r e a s s e m b l e d . 
A i r T e m p e r a t u r e : 
Cab le p lug w a s a l r e a d y d i s c o n n e c t e d on inspec t ion a t A b e r d e e n , and 
the s o c k e t w a s badly c o r r o d e d . On inspec t ion s a l t c r y s t a l s w e r e 
p r e s e n t i n s i d e the s e n s o r hous ing . The w a t e r h a s e n t e r e d through the 
c o r r o d e d plug s o c k e t in the b a s e of the hous ing . The probe t r a n s m i t t e r 
l o o k e d in good condi t ion and c h e c k e d out O . K . 
C a b l e s : 
T e s t e d f o r I n s u l a t i o n on C o m a r k Insulat ion m e t e r S e r i a l No 3 4 1 1 9 . 
Al l c a b l e s t e s t e d at 100V. 
C a b l e s t e s t e d f o r cont inu i ty on Data P r e c i s i o n V o l t m e t e r S e r i a l No 
1 3 6 5 8 . 
A i r T e m p e r a t u r e : 
C h e c k e d out O . K . f o r Insulat ion and Continuity . 
C o m p a s s : 
C h e c k e d out O . K . for ' Insu la t ion and Continuity 
Wind S p e e d and D i r e c t i o n : 
C h e c k e d out O . K . f o r Insulat ion and Continuity 
Nav iga t ion Light; 
Cont inui ty c h e c k e d out O . K . with reading of 1 m e g o h m s on insu la t ion 
m e t e r . 
T x P o w e r : 
Cont inui ty O . K . 8 m e g o h m s on insulat ion m e t e r . 
T x to Heave : 
Cont inu i tv s h o r t i n q out on al l p i n s . . Insulation 0 m e g o h m s 
R e f : M W / D K / R 2 8 9 1 s t . F e b r u a r y , 1978 
M. W E S T B R O O K . c . c . ARA PGD D V M S M M R S MTW 
BM DC X 2 9 2 
MARINE K P L O R A 7 I O N LIMITED C O W E S I S L E OF WIGHT 
Data B u o y d e p l o y m e n t W e s t F o u h 17th. - 19th . J a n u a r y , 1978. 
P e r s o n n e l : P . T i r r a r d . M . W e s t b r o o k . M . S p r i n g e t t . 
P u r p o s e : 
T i m e t a b l e : 
17-1-78 
1 . T o c h e c k ouL p r o c e s s o r 
2 . C o n n e c t m o o r i n g and m a k e r e a d y f o r d e p l o y m e n t 
3 . D e p l o y buoy 
1 8 - 1 - 7 8 
1 9 - 1 - 7 8 
lOOOhrs 
1 3 1 5 h r s 
1 2 1 5 h r s 
1 4 0 0 h r s 
1 4 4 5 h r s 
1 9 1 5 h r s 
1 9 3 0 h r s 
2015hr& 
2 0 5 0 h r s 
0 2 3 0 h r s 
OSOOhrs 
0 3 1 5 h r s 
0 3 3 0 h r s 
0 4 0 0 h r s 
0 4 3 0 h r s 
l O I S h r s 
1 0 3 5 h r s 
M . S p r i n g e t t , M . W e s t b r o o k a r r i v e d 
S c a l l o w a y 
P . T i r r a r d a r r i v e d S c a l l o w a y 
C h e c k e d p r o c e s s o r 
F i t t e d 'P' c l i p s t o s e n s o r c a b l e s 
M a d e r e a d y m o o r i n g 
M . S p r i n g e t t d e p a r t e d f o r C o w e s 
C h e c k a l l b a t t e r y v o l t a g e s 
C o n n e c t e d p o w e r to p r o c e s s o r 
F l a k e out m o o r i n g on Quay 
S c o t i s h Queen d o c k e d S c a l l o w a y 
S t a r t e d to load buoy and m o o r i n g 
Al l l o a d e d 
S c o t i s h Queen took on w a t e r bal las t ' , 
S a i l e d for buoy l o c a t i o n 
A r r i v e d d e p l o y m e n t a r e a 
s t a r t buoy d e p l o y m e n t 
R e a d y to l e t go w e i g h t 
T o o k w e a t h e r r e a d i n g s 
L e t g o o f w e i g h t . D e p l o y m e n t c o m p l e t e 
D e p a r t e d f o r S c a l l o w a y 
D o c k e d S c a l l o w a y 
P . T i r r a r d , M . W e s t b r o o k d e p a r t S c a l l o w a y 
f o r A b e r d e e n 
Work S c h e d u l e : 
1 7 - 1 - 7 8 On a r r i v a l at S c a l l o w a y W a l t e r S c o t t i n f o r m e d u s that 
the S c o t i s h Queen that w a s due t o dock in S c a l l o w a y 
t h i s e v e n i n g w i l l not a r r i v e unti l M i d d a y t o m o r r o w . 
Checke<j out the p r o c e s s o r , s e e R e p o r t N o . R285 M R S . 
F i t t e d 'P ' C l i p s to A i r t e m p e r a t u r e and T r a n s m i t t e r 
c a b l e s . F i t t e d A n e m o m e t e r c u p s , took tape f r o m w i n d -
o 
o i r e c t i o n v a n e a 
r u b b e r e d g i n g w 
It ro ta te ( 30" F i t t e d 
bibles go o v e r c a b l e t r a y s . M o v e d 
f r o m c o m p o ' j n d t o a l o n g s i d e buoy , c o n n e c t e d 
id buoy t o meike fi ittec m o o r i n g to we igh i 
t o g e t h e r . 
A s t h e r e i s now a 2" pin s h a c k l e f i t t e d to the cha in 
b a l l a s t a 1/^" s h a c k l e i s f i t t ed b e t w e e n t h i s and the 
1" s h a c k l e on the m o o r i n g w i r e . D i s a s s e m b l e d m o o r i n g 
s o i t c o u l d be m o v e d and l o a d e d onto the S c o t i s h Q u e e n . 
P h o n e d Nor th S t a r to s e e when the S c o t i s h Queen w a s due 
to arrive, the latest E.T.A.between 1200 and 1800hrs 
t o m o r r o w . 
Weatherforecastat 1 7 0 0 h r s w a s w i n d s N o r t h 10-15 k n o t s 
g o i n g S o u t h 20-25 knots m o d e r a t i n g t o m o r r o w . 
1 8 - 1 - 7 8 W e a t h e r f o r e c a s t l o o k s good. Wind v a r i a b l e 5 - 1 0 k n o t s , 
l a t e r b e c o m m i n g l ight North to NE . Outlook overnight 
l i t t l e c h a n g e , wind v e e r i n g S E . 
P h o n e d North S t a r No word f r o m S c o t i s h Queen. 
F i t t e d E l e c t r o n i c s m,odule to buoy to c h e c k through 
w h o l e s y s t e m 
S e e R e p o r t R 285 M R S 
R e m o v e d m o d u l e , f i t ted new c a s s e t t e and d e s s i c a t o r . 
P u r g e d wi th F r e o n and s e a l e d m o d u l e . 
M . S p r i n g e t t departed f r o m S c a l l o w a y at 1215hrs for 
C o w e s . 
W a l t e r S c o t t contac ted North S t a r to d i s c o v e r that the 
S c o t i s h Queen had radioed in , in the l a s t two hours and 
w a s S o u t h of Orkney a f t e r s a i l i n g s t r a i g h t past S c a l l o w a y , 
a s s h e had not b e e n in formed that s h e w a s to c o m e to 
S c a l l o w a y t o pick up our buoy. S h e had now turned 
round and w a s heading back to S c a l l o w a y E . T . A . 2 2 0 0 h r s 
F i t t e d E l e c t r o n i c s module into buoy , c h e c k e d all ba t t ery 
v o l t s : 
E l e c t r o n i c P o w e r p i n s 1&2= 2 6 . 2 2 v p i n s 2&3= 
. T x P o w e r = 4 0 . 5 9 v . 
N a v . Light = 1 2 . 5 3 v . 
F i t t e d t r a n s m i t t e r aer ia l and c o n n e c t e d al l s e n s o r s . 
P o w e r c o n n e c t e d a t 1445hrs . 
F l a k e d out s u r f a c e l ine and w i r e m o o r i n g on quay 
r e a d y f o r load ing onto S c o t i s h Q u e e n . 
• L a t e s t E . T . A . 1 9 0 0 h r s . South E a s t g a l e warning for 
buoy loca t ion by 0 6 0 0 t o m o r r o w m o r n i n g . 
S c o t i s h Queen docked 1 9 1 5 h r s . Loaded m o o r i n g , then 
s t o w e d buoy on S t a r b o a r d ra i l , s i t t i n g a g a i n s t the br idge 
w i n g , w i th kee l f o r w a r d and out s ide the r a i l . A w i r e w a s 
m a d e onto a pad eye, high up on b r i d g e , round the buoy 
and through a block onto the w i n c h . T h i s i s the s a m e 
method a s D e c e m b e r 1976 d e p l o y m e n t . A n c h o r chain 
w a s s t o w e d f o r w a r d , o v e r the rai l and la shed . Connected 
m o o r i n g to buoy and 30' of four c o r e c a b l e to moor ing 
then onto k e e l shroud , a s trial f o r c u r r e n t m e t e r l ink. 
Made off w i r e l o w e r end onto a n c h o r w e i g h t , f i t ted one 
50KG B r u c e anchor to m o o r i n g s h a c k l e . 
S c o t i s h Queen had to take on f o u r t o n s of w a t e r in her 
port tanks to c o m p e n s a t e for the buoy and ba l la s t w e i g h t . 
S a i l e d f r o m S c a l l o w a y at 2 0 5 0 h r s wind S S E 10-15 k n o t s . 
1 9 - 1 - 7 8 A r r i v e d dep loyment locat ion 0 2 3 0 h r s . W e a t h e r not v e r y 
good, wind S S E about f o r c e 7 . S e a s 8 m e t r e s . 
S t a r t e d buoy deployment OSOOhrs t h i s w e n t v e r y we l l b y 
s u r g i n g the kee l rope and w i r e round hull toge ther , the 
kee l be ing l o w e r than the m a s t al l s e n s o r s s tayed dry 
during t h i s opera t ion . The w h o l e m o o r i n g w a s payed out 
and the w e i g h t r e a d y for cutt ing by 0 3 1 5 h r 5 . The on ly 
p r o b l e m be ing w e had not dr i f ted o v e r the 82 fathom hole 
w e had found half an hour b e f o r e . Depth read ings w e r e 
7 4 f a t h o m s . Whi le w e drifted took w e a t h e r read ings at 
0 3 3 0 h r s . 
Wind S p e e d Wind D i r e c t i o n Wave high 
\A/irid E:i)ee(d \A/irid D i r e c t i o n Wave High 
m e a n 3 8 k n o t s 
riicix !50 kncats: 
A i r T e m p e r a t u r e P r e s s u r e 
o ' mb 
5 . 2 5 C . 9 9 0 J 
L o c a t e d 83 f a t h o m s and l e t go a n c h o r we ight at (MOOhrs 
on D e c c s read ings : 
R e d C 0 3 . 1 8 
Green J 3 2 . 4 
P u r p l e A 6 8 . 8 6 
B e a r i n g 2 7 5 ° (T) at 2 7 . 5 m i l e s f r o m S o u t h tip of F o u l a . 
D e p a r t e d buoy l o c a t i o n 0 4 3 0 h r s , a r r i v i n g Sca l loway at 
l O I S h r s . A f t e r s t o r i n g w i r e and tool kit in Walter 
S c o t t s s t o r e , departed for S u m b u r g h a i r port 1 0 3 5 h r s . 
NB Wind s p e e d w a s m e a s u r e d with Hand he ld A n e m o m e t e r 
S e r i a l N o . MO 1442. P r e s s u r e w a s m e a s u r e d with 
P r e c i s i o n A n e r o i d MN1 S e r i a l N o . MO 3 4 6 / 6 2 . A ir 
, , t e m p e r a t u r e m e a s u r e d wi th in g l a s s t h e r m o m e t e r . 
T h e r m o m e t e r and buoy tool c a s e w e r e s t o r e d at Wal ter 
S c o t t s ready for s e r v i c e v i s i t in t w o to three w e e k s 
t i m e . 
P o s i t i o n of Modules : 
E l e c t r o n i c s = A f t P o r t , k e y E . E l e c t r o n i c s P o w e r = Aft S t a r . K e y A 
T x P o w e r = F w d S t a r . Key G. Nav , P o w e r = F w d . P o r t Key D . 
H e a v e s e n s o r = C e n t r e , Key B . 
M . W E S T B R O O K . 
Ref: M W / D K / R 2 8 7 
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A R A / M M B / 2 5 2 9 / 7 8 
12th May 1978 
E . G . Pit t 
Inst i tute of Oceanographic S e r v i c e s 
C r o s s w a y 
Taunton 
S o m e r s e t 
Dear T e d , 
T h i s l e t t e r i s to in form you of s o m e further p r o g r e s s w e have 
m a d e in improving the equipment for the Foul a data buoy projec t . 
1. We have now c o m p l e t e d ( except for t e s t i n g ) a fur ther production 
p r o c e s s o r . 
2 . A third p r o c e s s o r f o r the project w i l l be c o m p l e t e d within 
one month. (Two production o n e s p lus the prototype) . 
3 . The t e s t s e t program c o n t r o l l e r i s now in product ion f o r m 
and one wi l l be provided f o r f i e l d u s e f o r the Foul a pro jec t a s 
s o o n a s manufacture i s c o m p l e t e d . 
4 . W e have purchased a t e m p e r a t u r e c y c l i n g a r e a , w h i c h wi l l 
be u s e d f o r t e s t i n g . 
5 . W e have ins ta l l ed and a r e now us ing a f l o p p y - d i s c b a s e d 
s o f t w a r e deve lopment s y s t e m . 
6 . A p r o g r a m m e r wi th su i tab le e x p e r i e n c e h a s been a s s i g n e d 
full t i m e to m i c r o p r o c e s s o r s y s t e m s . 
7 . T h e u s e of component re l iab i l i ty a s s e s s m e n t s e r v i c e s , a s 
o f f e r e d by s o m e o r g a n i s a t i o n s , i s being i n v e s t i g a t e d . 
AR A / M M B / 2 5 2 9 / 7 ! 
12th May 1978 
The l o s s of the prototype production p r o c e s s o r by B r i t i s h 
Rai l w a s a s e r i o u s s e tback and de layed manufacture of the 
next s y s t e m . W e have now lo s t hope of r e c o v e r i n g t h i s one . 
The s t e p s taken e a r l i e r to i m p r o v e the operat ion a r e being 
cont inued. In b r i e f , t h e s e a r e the prov i s ion of a full t i m e 
projec t t e c h n i c i a n to go on all module c h a n g e s s o a s to a s s u r e 
continuity and schedul ing of c h a n g e s at s h o r t e r i n t e r v a l s to 
m i n i m i s e p o s s i b l e data l o s s . 
It i s hoped that t h i s i n c r e a s e d back up wi l l be r e f l e c t e d in the 
data re turn . 
Y o u r s s i n c e r e l y . 
A . R . A i n s l i e 
Manaainq Direc tor 
c c : Dr . R e e s - I OS 
W . B . Wool l en - M A T S U 

